Attachment 2:

1993 exploration report on the existing Winslow
Levee by WTI (Western Technologies, Inc.) in the
1993 breach repair zone, including logs of 6
borings and a location map for those borings.
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Western 2400 East Huntington Drive
Technologies  Flagstaff, Arizona 86004
Inc. (602) 774-8708 o fax 774-6469

The Quality Pecple
Since 1055

September 2, 1993

Navajo County - Public Works Department
P.O. Box 668

South Highway 77

Holbrook, Arizona 86025

Attn:  Mr. Kent A. Delph, E.L.T.
Staff Engineer

Re: Subsurface Exploration and Testing
Winslow Levee
Navajo County, Arizona
WT No. 2523JW228

We have completed the requested services for the referenced project. These services were
performed in accordance with our proposal WT No. 2523P285, dated May 28, 1993.

A total of 6 borings were drilled at pre-selected locations along a 600 foot portion of the Winslow
Levee. All of the borings were advanced to a depth of about 30 feet, with the exception of Boring
4, where auger refusal occurred at a depth of 25 feet. Sandy lean clay fill was encountered in all
of the borings at depths ranging from 13 to 28 feet below existing site grades. The fill contained
varying amounts of gravel, and appeared to be moderately compacted. Underlying the fill, native
site soils consisted primarily of medium dense silty and clayey sands. Native lean clay, of soft to
firm consistency, was encountered in two of the borings. Groundwater was encountered in three
of the borings at a depth of approximately 29 feet.

Representative bulk samples were collected, at the depths which you requested, for laboratory
analysis. The laboratory testing program included gradation, Atterberg limits and remolded
permeability. The coefficient of permeability ranged from 2X10* to 7X107 centimeters per
second for the samples tested. The vicinity map, site plan, boring log notes, boring logs, and
laboratory test results are attached for your use.




Navajo County - Public Works Department
WT No. 2523Jw228

This report completes our subsurface exploration and testing services for this project. If you have
any questions regarding this information or if we may be of additional service, please contact us.

Copies: Addressee (3)




St ' ‘?r.r"\\_\é ; RN
é ) __.;__. e ~ e i dassr AT N R VS
L r"T""B\\ % W\
iy — SUBJECT SITE

et

S A

S mE

. N o l?‘ O
5

,""; coLf Juaseer Ve
. Lounrst Q e
: Nas '
A —
]
S PN g
. o= \'\‘ \ ' ermotan )
i \\ o
R "\ \\ U
XL EH &> ™
: ik ? . \'7\

[

T %h.mi:."‘ ) A"
' [3H iy .

4 AL
~ JATH / \\
x:l -,t'u' ﬁq’/ |
S VAR T
\ & 3 Al o, «'// /\“ . St X
v ~ -~ .' ./ ly \ \ 23' . ¢ %
s ol R :'-ouo-o U_A.

Vicinity Map
WESTERN TECHNOLOGIES INC.

Plate: 1

Job No: 2523JW228

NOT TO SCALE

e




LEGEND

-$— Boring Location

NOT TO SCALE

Site Plan

WESTERN TECHNOLOGIES INC.

Job No:

2523JW228

Plate:

2

2




Navajo County - Public Works Department
WT No. 2523JwW228

BORING LOG NOTES

The number shown in "LOG OF BORING NO." refers to the approximate location of the same
number indicated on the "Site Plan" as positioned in the field by the client.

"Sample Type" refers to the form of sample recovery, in which G = Grab Sample.

"Unified Classification" refers to the soil type as defined by "Method of Soil Classification". The
soils were classified visually in the field and, where appropriate, classifications were modified by
visual examination of samples in the laboratory and/or by appropriate tests.

These notes and boring logs are intended for use in conjunction with the purposes of our services
defined in the text. Boring log data should not be construed as part of the construction plans nor
as defining construction conditions.

Boring logs depict our interpretations of subsurface conditions at the locations and on the date
noted. Variations in subsurface conditions and soil characteristics may occur between borings.
Groundwater levels may fluctuate due to seasonal variations and other factors.

in general, terms and symbols on the boring logs conform with "Standard Definitions of Terms and
Symbols Relating to Soil and Rock Mechanics" (ASTM D653).
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.METHOD OF SOIL CLASSIFICATION

(ASTM D 2487)
COARSE-GRAINED SOILS FINE-GRAINED SOILS
LESS THAN 50% FINES® MORE THAN 50% FINES®
GROUP MAJOR GROUP MAJOR
SYMBOLS DESCRIPTION mvls'nous SYMBOLS DESCRIPTION DlVlSllONS
cw | WELL-CRADED GRAVELS OR GRAVEL- INORGANIC SILTS, VERY FINE SANDS,
SAND MIXTURES, LESS THAN 5% FINES ML ROCK FLOUR, SILTY OR CLAYEY FINE
POORLY-GRADED GRAVELS OR GRAVEL. | , CRAVELS SANDS yrods
CP E V * | More than half INORGANIC CLAYS OF LOW TO MEDIUM AND
SAND MIXTURES, LESS THAN 5% FINES of coarse fraction cL PLASTICITY, GRAVELLY CLAYS, SANDY u‘%ﬁﬁm
Gv | SILTY ~GRAVELS, GRAVEL-SAND-SILT | slarger than CLAYS, SILTY CLAYS, LEAN CLAYS less than 50
MIXTURES, MORE THAN 12% FINES siev‘;‘me oL ORGANIC SILTS OR ORGANIC SILTY-CLAYS
| OF LOW PLASTICITY
cc CLAYEY GRAVELS, GRAVEL-SAND-CLAY
MIXTURES, MORE THAN 12% FINES INORCANIC SILTS, MICACEOUS OR DIA-
MH TOMACEQUS FINE SANDS OR SILTS,
sw WELL-GRADED SANDS OR GRAVELLY ELASTIC SILTS %g
SANDS,
DS, LESS THAN 5% FINES sanps || o | INORGANIC cLaYs OF HicH PLASTICITY, | dAvs
sp POORLY-GRADED SANDS OR GRAVELLY | More than half FAT CLAYS Liquid limit
SANDS, LESS THAN 5% FINES of coarse fraction more than 50
is smailer than OH ORGANIC CLAYS OF MEDIUM TO HIGH
sm | SILTY SANDS, SAND-SILT MIXTURES, No.a || PLASTICITY
MORE THAN 12% FINES sieve size - HIGHLY
ICHL
CLAYEY SANDS, SAND-CLAY MIXTURES, PT PEAT, MUCK, AND OTHER HIGHLY RCANIC
SC | MORE THAN 12% FINES ORGANIC SOILS osou_s
NOTE: NOTE:
Coafse“grained soils receive dual symbols if Fine-grained soils receive dual symbols if their
they contain 5 to 12% fines (e.g. SW-SM, limits plot in the hatched zone on the Plasticity
GP-GC, etc.) Chart (CL—ML)
SOIL SIZES PLASTICITY CHART
0
COMPONENT SIZE RANGE
50
BOULDERS ABOVE 12in. AFINE-CRAINED SOILS H
COBBLES 3in.to 12in. % o NED SOILS /
GRAVEL No. 4t03n, 2’ d
Coarse Y%in.to3in. E 30 /
g <,
Fine No.4to %in. = a ‘\)v\
SAND No. 200toNo 4 :ﬁ’_ 2 '/P
MH & OH
Coarse No. 10to No. 4 1 a-my|
; ——— 7
Medium No. 40 to No. 10 A gt ML &OL
Fine No. 200to No. 40 N ML |7 i
0 110 20 30 4 SO 6@ 7 8 9 100
*FINES (Siit or Cla .
or Clay) BELOW No. 200 LIQUID LIMIT

NOTE:

Only sizes smailer than three inches are used

to classify soiis.
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BORING NUMBER: 1

DATE DRILLED: 08-10-1993

eLEVATION: Not Determined

LocaTion: See Site Plan

SOIL DESCRIPTION

some gravel, gray, moderate

compaction, moist, medium plasticity

SANDY LEAN CLAY

some clay, dark gray brown, medium dense,
Stopped At 30 Feet

.
r

groundwater encountered

trace gravel
orange brown
SILTY SAND

Boring Log
WESTERN TECHNOLOGIES INC.

Plate: A3

Job No: 2523JW228
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Page 1 of 1

*NOILYOHNWIS V SI GILNISIHd V1vA "IWIL HLIM NOILYOOT SIHL 1V IONVHO AVIN ONV SNOILYI0T HIHLO 1V Y3410 AVA SNOILIONOD "ONIDD0T 4O FWIL JHL LV ONV NOILVYDIOT SIHL LV ATNO SallddV AHVIWINNS SIHL




DATE DRILLED: 08-10-1993 BORING NUMBER: 2
LocaTion: See Site Plan eLevaTionN: Not Determined
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Rig Type: CME 45 WESTERN TECHNOLOGIES INC.
Auger Type/Size: HSA/7" Job No: 2523JW228 Plate: A4 |

Page 1 of 1 @




3
eLEVATION: Not Determined

BORING NUMBER

DATE DRILLED: 08-10-1993
LocATION: See Site Plan

SOIL DESCRIPTION

trace gravel, gray, moderate

H
compaction, moist, medium plasticity

SANDY LEAN CLAY
dark red brown, some gravel

orange brown

¥

increased gravel

CLAYEY SAND, with gravel, dark brown, moderate

compaction, moist

Stopped At 30 Feet
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4
eLevAaTioN: Not Determined

.
.

BORING NUMBER

DATE DRILLED: 08-10-1993
LocATioN: See Site Plan
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eLevaTioN: Not Determined

BORING NUMBER

DATE DRILLED: 08-10-1993

LocaTioN: See Site Plan

WESTERN TECHNOLOGIES INC.

Plate: A7

Job No: 2523JW228
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NOTES:

Rig Type: CME 45

Auger Type/Size: HSA/7"
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THIS SUMMARY APPLIES ONLY AT THIS LOCATION AND AT THE TIME OF LOGGING. CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE AT THIS LOCATION WITH TIME. DATA PRESENTED IS A SIMPLIFICATION.

DATE DRILLeD: 08-10-1993
LocaTion: See Site Plan

BORING NUMBER: 6
eLevaTioN: Not Determined
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FILL |8 SANDY LEAN CLAY; trace gravel, dark gray brown,
— S8 moderate compaction, moist, medium plasticity
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some clay, increased moisture
CLAYEY SAND; medium orange brown, medium dense, weat
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Stopped At 30 Feet
— No Groundwater Encountered

SPT - STANDARD PENETRATION TEST
R - RING SAMPLE (2.40 in. 1.D.)
C - DYNAMIC CONEHEAD

S - SHELBY TUBE

DRIVING WEIGHT: 140

Boring Log

B - BAG G - GRAB N - SPLIT SPOON SAMPLER
" Rig Type: CME 45 WESTERN TECHNOLOGIES INC.
Auger Type/Size: HSA/7" Job No: 2523JW228 Plate: A8
Page 1 of 1
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PHYSICAL PROPERTIES
Pamg:si:f‘; 2{7%‘;’;&"‘ % Af;:‘ li:te;g Molsture-Density Relationship Permeability
Boring Depth Soil Specific Corrected
Dry Optimum D K Remarks
No. () Class. s | #a | #10 | #a0 |#200| o | Pi | Density | Moisture | Method | S®™ | Denerty ‘ b ’ R-Value
{pcf) (%) (pefy | lomiee
1 9-11 FILL 98 | 98 | 97 94 |64.6| 29| 14| 119.6 11.5 A 113.6 | 1X10°® 2,5,9
2 9-11 FILL 99 | 98 | 97 93 |65.9| 26| 14| 116.0 12.9 A 110.2 | 2X10°® 2,56,9
3 14-17 FILL 90 | 83 | 71 b4 |35.2| 30| 17 ] 123.8 9.8 A 117.6 | 2X10* 2,5,9
4 19-22 FILL 93] 90| 83 71 58 | 29| 15| 126.6 10.5 A 120.3 | 4X10° 2,5,9
b 9-11 FILL 93 | 91 88 76 |b5.1]1 34| 20| 119.6 11.6 A 113.6 | 3X10°® 2,69
6 9-11 FILL 911 89| 83 54 [19.9| 36 | 23 | 118.3 11.9 A 112.9 | 7X107 2,5,9
REMARKS
@ Classification/Partical Size Permeability
1. Visual 8. Constant Head
2. Laboratory Tested 9. Falling Head
3. Minus #200 Only R-Value
Moisture-Density Relationship 10. Expansion Pressure psf . .
4. Tested ASTM D689/AASHTO TS99 11. Exudation Pressure psi Physical Properties
5. Tested AZ 232
Snecific Gravity Note: NP = nonplastic WESTERN TECHNOLOGIES INC.
. Minus
7. Plus #4
us Job No: 2523JW228 |Plate No: B1
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Attachment 3:

1994 SBHAgra geotechnical consultation report
with logs of two boring done in the 1993 breach
repair zone, Winslow Levee.
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GEOTECHNICAL INVESTIGAT ION REPORT
’ Winslow Levee Repair
Navajo County, Arizona
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57]. SHB AGRA, INC. ey

}  Engineering & Environmental Services Phone: 602-272-6848

=1 Fax: 602-272-7239

April 12, 1994

Cella Barr Associates SHB Job No. E94-6009
4911 East Broadway Communication No. 2
Tucson, Arizona 85711

Attention: John S. Wise, P.E.
Project Manager

Re: Winslow Levee Repair
Navajo County, Arizona

Gentlemen:

Our Geotechnical Investigation Report for the referenced project is
herewith submitted. The report includes the results of test drilling,
field testing, and Tlaboratory analysis. The report also presents
recommended criteria for site grading, permanent levee repair, and long-
term levee protection.

Should you have any questions concerning this report, we would be pleased
to discuss them with you.

Respectfully submitted,
SHB , Inc. |

i ﬂ,
Zi/gy" Jonathan A.

Reviewed by Kijgf;Z;é~¢~——-

Lawrence A. Hansen,

By

Copies: Addressee (6)
1d/J94-1/4-12-94

& pcrA

Earth & Environmental Group
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- Winslow Levee Repair ' Page 1

'Eﬁi Navajo County, Arizona
'-'—‘ SHB Job No. E94-6009
Communication No. 2

1. INTRODUCTION

This report is submitted pursuant to a geotechnical investigation by
this firm of the site of the emergency repaired section of the Winslow
levee along the Little Colorado River near Winslow, Arizona. The
object of this investigation was to evaluate the physical properties of
the soils underlying the site to evaluate alternatives for permanent
repair, to provide recommendations for permanent repair, and to provide
recommendations for long-term levee slope protection.

2. PROJECT DESCRIPTION

Details of the project were provided to us by Chuck Williams, P.E.,
Public Works Director of Navajo County, Arizona. Details were provided
during a preproposal meeting, in design documents for the levee, and in
conversations during the investigation.

An approximately 3500 foot long section of the Tevee was overtopped
during a major flood event in February, 1993. An approximately 500
foot long section of the levee was breached. The remainder of the
overtopped section underwent significant erosion of the Tandside slope.
Emergency repairs were performed immediately thereafter. The repairs
began with attempting to stop the flow through the breach with clay
soils, as directed be U.S. Army Corps of Engineers (COE) emergency
personnel at the site. This procedure proved ineffective, so end-
dumping coarser, heavier material into the breach was commenced.
Initially the material used was asphalt millings from nearby highway
construction. Later, rockfill imported from about 35 miles away was
used to complete the major portion of the emergency repair. The repair
section was capped with a more clayey pit-run material core and a cover
of a clayey sand random fill.
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Earth & Environmental Group
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- Winslow Levee Repair Page 2
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3. INVESTIGATION

3.1 Literature Search & Review

We reviewed the documents regarding the construction of the levee,
provided by Navajo County, which included reports by Dames & Moore
(D&M, 1980)* and Western Technologies (WTI, 1982, 1987). Further, we
reviewed the information regarding the emergency breach repair
contained in the request for proposal and documents received during the
preproposal meeting provided by Navajo County personnel. Past projects
performed by SHB AGRA, Inc. (SHB), in the general area of the site were
also reviewed for additional background information. Finally, the
Corps of Engineers manual regarding levee design was reviewed
(COE,1978).

3.2 Subsurface Exploration

Two exploratory borings were drilled to depths of about 50 and 40 feet
through the levee. The deeper boring was drilled through the breach
repair area and the other through the undamaged Tevee. The borings
were drilled utilizing a truck-mounted CME-75 drill rig advancing 8-
inch 0.D. hollow stem auger. Standard penetration testing (ASTM D1586)
and open-end drive sampling were performed at selected intervals in the
borings. During drilling and sampling, the soils encountered were
continuously examined, visually classified and Togged.

A 2-inch diameter well was installed in the deeper boring to a depth of
about 27 feet below the Tevee crest. The screened interval was placed
within the asphalt millings and a constant head, isolated interval

*References are listed at the end of this report.
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permeability test was performed in the well. The well was completed as
a permanent piezometer at the request of Navajo County.

Fourteen backhoe test pits were excavated to depths of 10 to 12 feet.
The test pits were Tocated along the slope erosion section and on both
the landside and riverside of the levee. In-place density tests were
performed in the test pits in the slope erosion section at selected
Tocations to evaluate the compaction of the erosion repair. The soils
encountered were logged similarly to the borings.

Results of the field investigation are presented in Appendix A, which
includes a brief description of drilling and sampling equipment and ,
procedures, a site plan showing the boring and test pit locations, Togs

of the test borings and pits, results of the permeability test, and

results of the in-place density tests.

I,Il

4. SITEibONDITIONS & GEOTECHNICAL PROFILE

M e M T —

4.1 Site Conditions

The site is part of the levee system along the west side of the Little
Colorado River constructed about 4 years ago. The configuration of the
original levee, as indicated by the construction documents, consists of
a random fill embankment penetrated by a 12-foot deep cutoff trench.
The Tevee is about 10 to 12 feet in height above the existing ground
surface on the landside and about 9 to 10 feet on the riverside. The
side slopes are about 2:1 (horizontal to vertical).

The breach section is about 400 feet in length with the deepest scour
area about 200 feet long. The total levee repair area is about 3500
feet long, predominantly extending from the breach to the north.

€§§ AGRA
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With the exception of the incised streambeds, the floodplain of the
river is overgrown with a moderate to heavy growth of riparian
vegetation. The landside of the levee predominantly is cultivated
farmland or pasture. The ground surface is relatively flat with Tittle
noticeable slope or relief. In general, the surface gradient in the
immediate area is downward to the north.

4.2 Geotechnical Profile

As the borings indicate, the soils underlying the site can be
characterized by the following descriptions:

o Breach Repair Area - The soils are stratified through the repair
section into relatively definable layers. From the top of the
levee to a depth of about 3 feet is a clayey sand resembling
crushed Navajo sandstone. Below 3 feet to about 7 feet is
clayey sand appearing as a mixture of the surface material and
the underlying material. From 7 feet to 17 feet is sandy clay.
This clay is considered to be the emergency repair rockfill in
that it was probably shale which broke down during placement.
Below 17 feet to about 29 1/2 feet is relatively clean sand and -
gravel mixtures, apparently composed of asphalt millings from
local highway construction. A thin zone of clay occurs below
the millings to about 33 feet where native, relatively clean
sands were encountered. The native sands extended to the
remaining depth of Boring 1. The upper clayey sands are of low
to medium plasticity and the underlying sandy clays are of
medium to high plasticity. The millings and native sands are
nonplastic. The embankment materials range from medium firm to
hard and dense, and the native soils range from [loose to dense.

It is understood from conversations with Navajo County personnel
that the mi1lings placement stopped just north of the midpoint

- of the breach. The rockfill was placed in the remainder of the
breach from the bottom of the scour depth to an elevation even
with the rockfill over the millings.

o Original Levee - The levee embankment consists of random fill,
composed of clayey sand at the location of Boring 2. A clay
filled cutoff trench penetrates the levee shell from a depth of

.LIA\ AGRA
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about 4 1/2 feet to 13 1/2 feet. Native, relatively clean sand
was encountered below the cutoff, which extended to the
remaining depth of Boring 2. The embankment materials are firm
to hard and the native sands are medium dense to very loose.

4.3 Soil Moisture & Groundwater Conditions

Groundwater was encountered at depths of 25 and 27| feet in Borings 1
and 2, respectively. This correlates to depths of about 10 to 12 feet
below native ground surface. Soil moisture contents were estimated to
be Tow to moderate in the embankment and moderate to|high in the native
soils above the water table.

l,ll
o1

ANALYSIS PROCEDURES

Based on the results of our investigation, a general
of the breach repair area was developed. To be
section was based in large part on the profile indi

ized cross-section
conservative, the
cated by Boring 1.

Some license was taken regarding the physical characteristics and
dimensions of the various elements of the breach repair and the
underlying native soils, since some of the precii} details were not

determined.
along with a table of the geotechnical parameters

Seepage analysis was performed using SEEP W (Geo

Ltd., 1992), considering various repair alternatives

included "no action", an impervious facing on the
riverside toe cutoff trench, and grouting
rockfill/asphalt millings repair zone. Figures 2
graphical results, are presented in Appendix C.

The cross-section is presented as Figure 1 in Appendix C,

ssigned.

STope Programming,
;. The alternatives
riverside slope, a
of the existing
through 5, showing
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6.1
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However, due to the existence of a sand boil north of the breach,
localized conditions are likely to exist that were not identified
during our investigation. Therefore, it is our opinion that a method
for lengthening the seepage paths to reduce seepage velocities should
be implemented.

The results of the stability analysis indicate the emergency breach
repair is relatively stable. Although no buttressing for added
stability is considered necessary, modification of the slopes for
armoring should be performed. The modification should consist of
smoothing the slopes to continuous grades equivalent to the original
levee.

6.2 Repair Alternatives

Repair alternatives were evaluated relative to estimates of costs
performed by Cella-Barr Associates for the preliminary report for this
project, ease of construction, and Tong-term effects. Sketches of the
alternative sections are presented as Figures 2 through 5 in Appendix
C and are discussed as follows:

1. No Action - This alternative considers leaving the section as
is and only constructing the landside and riverside slope
protection. The seepage analysis indicates that the seepage
velocities from a flood event, with flood stage at the top of
the levee and steady-state seepage, will not have sufficient
upward velocities to invoke general piping in the foundation
soils. However, the presence of a sand boil very close to
the breach area indicates isolated conditions which enhance
the potential for high exit velocities and subsequent piping.
Thus, a conservative approach is considered appropriate in
this case. As a result, even though this alternative is
obviously the Teast costly in terms of construction costs, the
Tong-term ramifications make it unreliable.
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2. Impervious Riverside Slope Facing - This method consists of
constructing a facing over the slope which would extend below
the approximate depth of scour produced by the flood. The
facing could also serve as erosion protection. Results of the
seepage analysis indicate the effectiveness of this facing is
not sufficient by itself to Jjustify its cost. It is
considered only somewhat more effective than no action. Even
so, a facing. constructed of soil-cement would provide a
beneficial redundancy, if constructed for its use as erosion
protection.

3. Riverside Cutoff Trench - This method requires excavating a
trench at least 3 feet wide to a minimum depth of 20 feet.
The trench should be backfilled with impervious material.
Since groundwater is at a depth of about 12 feet below the
natural ground surface at the breach area, the trench may
require construction by the slurry method. This method is
considered effective to alter the seepage paths sufficiently
to lower seepage velocities during flood stage. If access to
the floodplain is available, a trench of 20 feet in depth is
considered simple to construct. (Alan Ringen, personal
communication), and does not require any reconfiguration of
the riverside slope to accomplish. The costs associated with
construction of the cutoff trench are estimated to be Tow
relative to the other alternatives.

4. Rockfill Grouting - This method is performed by driving small
diameter pipes into the rockfill area and pumping a Tow
viscosity grout, under pressure, into the voids. A grouting
program can be designed or a qualified grouting contractor can
be contracted and allowed to develop his own program. This
method is believed to be only somewhat Tess effective than the
slurry trench, since neither method allows visual inspection
of the product. This method can be tested for effectiveness
by performing in-place permeability tests within the grout
zone after its completion. Construction is considered
relatively simpie but cost is quite high, ranging into
hundreds of thousands of dollars (Levon Chilcoat, personal
communication). ‘

Another alternative was considered but was found to be less
appealing than the above. It is discussed briefly as follows:

5. Landside Seepage Berm - This method is considered simple and,
based on COE experience, effective in modifying exit gradients
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to reduce seepage velocities. It consists of constructing an
earthfill berm extending from the landside toe of the levee a
nominal distance landward. The projected size of the berm
necessary makes this unattractive since sufficient land for
jts construction may not be available and the cost is shown to
be quite high.

Based on the above discussions, it is our opinion that the cutoff
trench is the most cost-effective method for permanent repair of the
levee.

6.3 Slope Protection

It is understood that slope protection of both the riverside and
landside slopes of the levee is to be constructed. Armoring the
slopes with rip-rap is presently the preferred method for erosion
protection. It is our opinion that soil-cement should be evaluated
as an-alternative. It is understood that a relatively clean, coarse
sand is locally available which may make a suitable mix. Since the
cost of soil-cement is estimated to be about $15.00 per cubic yard,
in place (Tedd Jones, personal communication), it is considered more
cost-effective than rip-rap. Further, considering the above
discussion regarding seepage control redundancy, soil-cement should
be investigated for use on this project.

l

If rip-rap is used, a layer of geotextile fabric should underiie the
rip-rap and lie directly on the protected slope. The rip-rap
material should be hard, durable rock with a maximum wear of 30 when
tested in accordance with ASTM C131, the Los Angeles abrasion test.

4§§ AGRA
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6.4 Site Grading

6.4.1 Surface Preparation

A11 vegetation should be cleared from within the fill area and for
a distance of at Teast 10 feet outside its perimeter. The site
should be grubbed to remove all soils containing thick and matted
roots, roots Tlarger than 1 inch in diameter or other vegetation.
A11 spoils from clearing and grubbing should be removed from the
construction site.

If the erosion repair section is to be reconstructed, all material

!
i

placed as part of the emergency repair should be removed to its
contact with the original levee embankment. The base of the
repair zone at the base of the Tevee should be prepared similar to
the scoured fill areas.

The surface of the fill areas should be scarified to a depth of 12
inches and wetted to raise the moisture content of the scarified
soils to optimum moisture content or above. The surface should
then be compacted to at least 95 percent of maximum density as
determined by ASTM D698.

6.4.2 Structural Fill

A11T fill required to raise various portions of the site to
finished gfade should be free of vegetation, debris and
deleterious materials. Fill should contain no cobbles greater
than 3 inches in greatest dimension.

& pGRA

Earth & Environmental Group




& = WinsTow Levee Repair Page 11
>l Navajo County, Arizona
=~ SHB Job No. E94-6009

Communication No. 2

o N

A11 structural fill should be compacted by mechanical means only
to at least 95 percent of maximum dry density as determined by
ASTM D698. The moisture content during compaction should be
maintained within the limits of 2 percent below to 3 percent above
optimum moisture content. Fills should be placed in horizontal
compacted 1ifts no thicker than 8 inches, unless the contractor
can demonstrate that the proper degree of compaction can be
achieved with thicker T1ifts. Fi11 adjacent to and part of
existing embankments should be keyed into the existing embankment
in each 1ift by benching into the existing embankment a distance
equal to the Tift thickness. The soils within each bench should
be mixed together and compacted as indicated above.

?-
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TEST DRILLING EQUIPMENT & PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring Drilling through overburden soils is performed with 6 5/8"

0.D., 3 1/4" 1.D. hollow stem auger or 4 1/2" solid stem continuous flight
auger. Carbide insert teeth are normally used on bits so they can
penetrate soft rock or very strongly cemented soils. A CME-55 or CME-75
truck-mounted drill rig is used to advance the auger. The drill rigs are
powered with six-cylinder Ford industrial engines capable of delivering
about 7,000 to 8,400 foot-pounds torque to the drill spindle. The spindle
is advanced with twin hydraulic rams capabie of exerting 16,000 to 20,000
pounds downward force.

Generally, refusal to penetration of the auger is adopted as top of the SGC
or river-run material, which normally requires other techniques for
penetration. Grab samples or auger cuttings may be taken as necessary.
Standard penetration tests or 2.42" diameter ring samples are taken in
conjunction with the auger borings as needed, with the sampling interval
and type being indicated on the boring logs.

Hammer Drill Drilling with the Hammer drill is accomplished with a Drill
Systems AP1000 drill rig advancing a double-walled drive casing with a
Tink-belt 180 diesel pile driving hammer, having a rated energy of 8,100
foot-pounds per blow. Where noted on the boring log, the hammer is
equipped with a supercharger which can boost the energy to approximately
12,000 foot-pounds per blow. The supercharger is used only in portions of
the boring where blow counts are relatively high. Cuttings are removed
with compressed air by a reverse circulation process, and are collected in
a cyclone. from which grab samples are obtained. The drive casing is either
9" 0.D. by 6" I.D. or 6 5/8" 0.D. by 4" I.D. and employs an expendable bit
of slightly larger diameter than the 0.D. of the casing. Hammer blows
required to advance the drive casing are recorded in 1’ increments, as
noted on the boring logs. Standard penetration tests or 2.42" diameter
ring samples taken are noted on the boring logs.

Odex System The Odex (overburden drilling with the eccentric method)
system, also referred to as the DTH (down-the-hole hammer) system, consists
of -a pneumatic-rotary percussion down-the-hole hammer operating at the
bottom being drilled through a 5" diameter steel casing. The eccentric
button percussion bit overreams the boreholes and allows advancement of the
casing. The same compressed air or air-detergent (foam) mixture that
operates the hammer also serves to expel the cuttings from the borehole,
where they can be collected as grab samples. Retraction of the eccentric
drill bit allows removal of the hammer from the center of the casing to
facilitate standard penetration testing (ASTM D1586) where noted on the
boring logs.

A pcrA

Earth & Environmental Group




[m——- e m--mm--------

EST DRILLING EQUIPMENT & PROCEDURES (CONT.

Schramm Rotadrill The Schramm T64H truck-mounted drill rig is a top drive
rotary rig capable of up to 85,500 inches/pounds of torque with a pulldown
capacity of 35,000 1bs. Drilling is performed with either 4", or larger,
diameter Tricone roller bits or 4" to 6" diameter down-the-hole hammer.
Cutting removal is facilitated by compressed air or air/water mixtures and
collected in a cyclone. Where noted on the boring logs, grab samples of
the cuttings were collected. When casing is required to stabilize the
borehole, an Aardvark drill through casing hammer is utilized, permitting
simultaneous drilling and driving of the casing. Casing penetration is
recorded on the boring logs in feet per minute. Standard penetration,
2.42" diameter ring samples, Shelby tubes, pitcher tube or Denison samples
taken are noted on the boring logs.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM D1586 test procedure. In
many cases, 2" 0.D., 1 3/8" I.D. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.D. samplers lined with 2.42" I.D. brass rings. The
driving energy is generally recorded as the number of blows of a 140-pound,
30-inch free fall drop hammer required to advance the samplers in 6-inch
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2- or 3-inch increments so that soil changes and the presence
of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per 6 inches on the boring logs. "Undis-
turbed" sampling of softer soils is sometimes performed with thin walled
Shelby tubes (ASTM D1587), pitcher samplers, Denison samplers or continuous
CME samplers. Where samples of rock are required, they are obtained by NQ
diamond core drilling (ASTM D2113). Tube samples are labeled and placed in
watertight containers to maintain field moisture contents for testing.
When necessary for testing, larger bulk samples are taken from auger
cuttings. Also, representative samples are obtained from the cuttings from
the hammer and Schramm drill rig.

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares the boring logs. Soils
are visually classified in accordance with the Unified Soil Classification
System (ASTM D2487), with appropriate group symbols being shown on the
boring logs.

clj/M1-92/02-14-92
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system, see *“The
Unified Soil Classification System*®* Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April

1960) or ASTM Designation: D2487-66T.

RAPHIC] GROUP
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL NAMES
— J.o o
° 2 86%?1 Gw | Well graded gravels, gravel-sand mixtures,
g’ﬁ CLEAN GRAVELS 'Q."Q':d or sand-gravel-cobble mixtures.
8 {Less than 5% passes No. 200 sieve) 0
- 2 GP Poorly graded graveils, gravel-sand mix-
‘;.: ;‘ 2 tures, or sand-gravel-cobble mixtures.
@ < 0@ .
" a >l Limits plot below
4o |958 GRAVELS WITH **A’* line & hatched zone GM | Silty gravels, gravel-sand-silt mixtures.
8 9 2 g FINES on plasticity chart
as Eg (More than 12% Limits plot above
o ﬁ 8 passes No. 200 sieve} | «a* lirI\e & hatch:d zone GC |Clayey gravels, gravel-sand-clay mixtures.,
= - i t
< § — on plasticity char .
Q 3.. & 3 P:O oood
z £ §% CLEAN SANDS Lo god SwW Well graded sands, gravelly sands.
g ":, _‘fv {Less than 5% passes No. 200 seive) o o 00 «
s @ :é eees o SP Poorly graded sands, gravelly sands.
; g"o @ o 0o ¢
H 3‘2 § Limits plot below o[oied
< g g SANDS WITH At lmle at..hgttch«;d z‘one t : ololl SM Silty sands, sand-siit mixtures,
P FINES on piasticity Char b of®
52 | (More than 12% passes Limits plot above 7%/
Z0 No. 200 sieve) **A’* line & hatched zone [0, g°°° () SC Clayey sands, sand-clay mixtures.
& on plasticity chart %% (ﬂ o, :
§‘§§ SILTS OF LOW PLASTICITY } HI ML | inorganic silts, clayey silts with slight
Ye e cyfy {Liquid Limit Less Than 50) 1 | plasticity.
88— |=2g2ad -
& Eg @ ."."<§§ SILTS OF HIGH PLASTICITY Inorganic silts, micaceous or diatoma-
8 0'3 g‘ g: (Lﬁquid Limit More Than 50) MH ceous Sllty soils, elastic silts,
z "
< 3 £ EE Inorganic clays of low to medium plas-
G o " §°§3 CL.AY.S Olf L.ow PLASTICITY CL lticity, gravelly clays, sandy clays, siity
& 32-2 : '6%"‘: {Liquid Limit Less Than 50) '/ clays, lean clays.
2O Pl -}
Y - b gt
w - O xSy CLAYS OF HIGH PLASTICITY / CH- Inorganic clays of high piasticity, fat
LTS (Liquid Limit More Than 50) clays, sandy clays of high plasticity.

NOTE: Coar§e grained soiis with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plasticity chart to have double symbol.
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DEFINITIONS OF SOIL FRACTIONS

SOIL COMPONENT

PARTICLE SIZE RANGE

Cobbles
Gravel

Fine gravel
Sand
Coarse
Medium
Fine
Fines {(silt or

Coarse gravel

Above 3 in,

3 in. to No. 4 sieve
3in. to % in.

% in. to No, 4 sieve
No. 4 to No. 200
No. 4 to No. 10

No. 10 to No. 40
No. 40 to No. 200

clay) Below No. 200 sieve-
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the relative density,
consistency.or firmness of soils relative to the standard penetration
resistance is presented below. The standard penetration resistance (N) in
blows per foot is obtained by the ASTM D1586 procedure using 2" 0.D., 1
3/8" I.D. samplers.

1. Relative Density. Terms for description of relative density of
cohesionless, uncemented sands and sand-gravel mixtures.

: _N Relative Density
l 0-4 Very loose
' 5-10 Loose
‘ 11-30 Medium dense
l 31-50 Dense
50+ Very dense

Relative Consistency. Terms for description of clays which are
saturated or near saturation.

(a4

ﬁ N Relative Consistency Remarks
0-2 Very soft Easily penetrated several inches
; with fist.
I 3-4 Soft Easily penetrated several inches
with thumb.
‘ 5-8 Medium stiff Can be penetrated several inches
I; with thumb with moderate effort.
9-15 Stiff Readily indented with thumb, but
penetrated only with great
| effort.
l 16-30 Very stiff Readily indented with thumbnail.
30+ Hard Indented only with difficulty by
l thumbnail.
3. Relative Firmness. Terms for description of partially saturated and/or
‘ cemented soils which commonly occur in the Southwest including clays,
Il cemented granular materials, silts and silty and clayey granular soils.
N Relative Firmness
' 0-4 Very soft
5-8 Soft
9-15 Moderately firm
l 16-30 Firm
31-50 Very firm
, 50+ Hard
I c/M1-92/02-14-92
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‘ & pGRA
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EXPLANATION OF CORE LOG PRESENTATION
& TERMINOLOGY FOR THE DESCRIPTION OF ROCK

I. ROCK QUALITY DESIGNATION (RQD). Percentage of rock core per core run
which is relatively sound and unfractured and which is longer than 0.33

feet in length. Rock which is soft or weathered, closely jointed, or
rock from which the core recovery is low, will have poor to fair RQD.

IT. DISCONTINUITIES

A. Spacing of Joints

Code Spacing of Joints Descriptive Term
1 Greater than 10 ft. Very wide
2 3 ft. - 10 ft. Wide
3 1 ft. - 3 ft. Moderately close
: 4 0.2 ft. - 1 ft. Close
I 5 Less than 0.2 ft. Very close

B. Orientation of Joints

|

Measurements presented represent dip angles from horizontal.

l Symbol Description
Rdm Random - preferred orientation cannot be deter-
mined.

I‘

C. Condition of Joints

1. Roughness

Symbol Descriptive Term Properties
Smth Smooth Appears smooth and is

essentially smooth to
the touch. May be
slickensided.

SRgh : S1lightly rough Asperities on the
fracture surfaces are
visible and can be
distinctly felt.

MRgh Medium rough Asperities are clearly

visible and fracture
surface feels abrasive.

A-5
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== EXPLANATION OF CORE LOG PRESENTATION

%) & TERMINOLOGY FOR THE DESCRIPTION OF ROCK
Symbotl Descriptive Term Properties
Rgh Rough Large angular
asperities can be seen.
Some ridge and high
side angle steps
evident.
VRgh Very rough Near vertical steps and

ridges occur on the
fracture surface.

2. Presence or Absence of Fracture Filling Material

Symbol Descriptive Term "Definition

Cln Clean No fracture filling
material.

Stn Stained Coloration of rock
only. No recognizable
fi1ling material.

Fid Filled Fracture filled with
recognizable filling
material.

II1. BEDDING
Symbol Descriptive Term Definition
TL Thinly Taminated Less than 0.01 ft.
L Laminated 0.01 ft. to 0.04 ft.
ThB Thinly bedded 0.04 ft. to 0.20 ft.
MB Medium bedded 0.20 ft. to 2.00 ft.
TkB Thickly bedded More than 2.00 ft.

IV. DEGREE OF WEATHERING

Symbol Descriptive Term Properties

Dec Decomposed, generally soil-like, can be crumb
Ted by hand pressure.

HiW Highly weathered, generally rock-]iké, can be
broken easily, but crumbles with difficulty by
hand.

A-6
€§§ AGRA
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EXPLANATION OF CORE LOG PRESENTATION
& TERMINOLOGY FOR THE DESCRIPTION OF ROCK

MdW

STW

UnW Ex
Jts

UnW Inc
Jts

HARDNESS

Descriptive Term

Very hard

Hard

Moderately hard

Moderately soft

Soft

Moderately weathered, fabric stained rusty
brown, can be indented by steel nail, breaks
only with difficulty.

Slightly weathered, open discontinuities are
weathered, coated, but only slight weathering
of rock mass, generally not indented by steel
nail.

Unweathered except joints, weathering limited to
the surface of discontinuities; fabric is fresh
throughout but most joints show rusty stain
and/or soil filling material.

Unweathered including joints, rock mass and
discontinuities are unweathered; only oc-

casional joints show rusty stain, practically
no soil filling.

Properties

Cannot be scratched with knife or sharp pick.
Breaking of hand specimens requires several
hard blows of geologist’s pick.

Can be scratched with knife or pick only with
difficulty. Hard blow of hammer required to
detach hand specimen.

Can be scratched with knife or pick. Gouges or
grooves to % inch deep can be excavated by
hard blow of point of a geologist’s pick. Hand
specimens can be detached by moderate blow.

Can be grooved or gouged 1/16 inch deep by firm
pressure on knife or pick point. Can be
excavated in small chips to pieces about 1 inch
maximum size by hard blows of the point of a
geologist’s pick.

Can be gouged or grooved readily with knife or
pick point. Can be excavated in chips to

A-7
B pAGrA
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EXPLANATION OF CORE LOG PRESENTATION
& TERMINOLOGY FOR THE DESCRIPTION OF ROCK

pieces several inches in size by moderate blows
of a pick point. Small thin pieces can be
broken by finger pressure.

Very soft Can be carved with knife. Can be excavated
readily with point of pick. Pieces 1 inch or
more in thickness can be broken with finger
pressure. Can be scratched readily by
fingernail.

VI. MISCELLANEOUS ABBREVIATIONS

Symbol Description Symbol Description
Bkn Broken Incl Inclusions
Brc Brecciated Qtz Quartz
Calc Calcite Sticks STickensides
Cem Cemented SZ Shear Zone
Frct Fractured

N Gog Gouge

€13/M1-82/02-14-92
A-8
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PROJECT  Winslow Levee

pPagel of 1
LOG OF TEST BORING NO. i
JOB NO E94-6009 pDATE__3-22-94
c o E) RIG TYPE CME-55
3-8 = 3t |3, |, ©5 o | eormw vvee _ 8" Hollow Stem A
Swe| 3 LBy & | sureace ELEV.
L+ — o] O [N 8 SCCOlO — L
£ <wn| £ - = D V0G|~ wo| DATM
T BlEew| fo | E|E| 3¢ | panCEL Ao RE
gceo@e) o |38 2 5231288415853 REMARKS VISUAL CLASSIFICATION
0 777 1S [ 1-8-9 slightly FILL
SR NN SC moist to CLAYEY SAND, some fine grained
Ul 28 moist gravel, predominantly fine grained,
H— angular to subangular, medium
5 = S 1112~ SC firm plasticity, gray
! L::"'.’.'.’ 13
FILL
. CLAYEY SAND, some fine grained
firm gravel, predominantly fine grained,
10 angular to subangular, medium
plasticity, brown
CL
light] FILL .
slightly SANDY CLAY, some fine grained
15 moist to gravel, medium plasticity, brown
moist
note: considerable fine grained
o GP \ hard to gravel below 14’
e moderately
20 e o | firm
.. ., ., FILL
o moist (cinders)
- ) Sp SANDY GRAVEL, trace of clay,
i - - d ) predominantly coarse grained,
= 25 . e ense
- angular to subangular, nonplastic,
ARy dark gray
KSR - [ note: asphalt millings
::'-::::‘- FI.LL
30 7' moist (cinders) _
/ [~ S [4-5-8 CL GRAVELLY SAND, predominantly
/ dense coarse grained, angular to
// subangular, nonplastic, dark gray
T note: asphalt millings
35 0-1-7 FILL
moist SILTY CLAY, trace of fine grained
to wet gravel sand, medium plasticity,
brown
moderately
40 10-10- Sp- firm
12 SM SAND, considerable silt,
predominantly fine grained,
subrounded to subangular,
wet nonplastic, brown
45 R0-19-
14 loose
to dense
Stopped Auger at 50°
5 Stopped Sampler at 46’
DEPTH GR?::: = DATE SAMPLE TYPE L ~
g 25.0 [9:3%a] 3-20-9% ;e Si’-%l{":ﬂi:iﬁ::e Sample ——:i ;{ SHB AGRA, INC.
¥ S - 2n 0.D. 1.38% 1.D. tube sample. Z B ENGINEERING & & ED;\&ROND?_EB%LE SERVICES
= U - 3% 0.D. 2.42" 1.D. tube sample. } RENDJ SPRRKS — EL PASD. - MEXILD.
SALT LAKE CITY - LAKEWOOD/DENVER




PROJECT  Winslow Levee

Pagel of 1
LOG OF TEST BORING NO. 2
JOB NO E94-6009 DATE_ 3-23-94
c [ > RIG TYPE CME-55
528 = 5| bl BE 1 BORING TYPE 8" Hollow Stem Auger
Sw&| & P18 | 2% |PerDp & | SURFACE ELEV.
ELaw| — el O 8o |SCcCOl@ —C parmM
~ -+ 0| £ - 0O olddxl- wo
T SlElu| Yo [ E|E| 3% | 2entELNEo ST
g‘gg S8 5% &8 & 5231288515858 REMARKS VISUAL CLASSIFICATION
0 A7 S 12112 slightly FILL
P 14 SC moist CLAYEY SAND, some fine grained
11-15- gravel, predominantly fine grained,
18 firm to angular to subangular, medium
5 very firm plasticity, grayish brown
U! 63 \
_ FILL
CL slightly SILTY CLAY, some fine grained
moist gravel sand, medium plasticity,
10 S|9-11- brown
13 hard
to firm
—JS18-7-7 SAND, predominantly fine grained,
15 .?.;;.I; subrounded to subangular,
slig_htly nonplastic, light brown
moist note: qccasional lenses of high
20 —{517-6-0 medium plasticity clay
dense to
very loose
moist
o5 ]S |5-6-8 1 Sp- below 25°
SM
v wet
below 27
30 1-1-4
S{6-9-
35 17
=18 [10-25-
40 110
Stopped Auger at 396"
Stopped Sampler at 41°
45
30 GROUND
DEPTH uou: = DATE SAHPLE TYPE -l 4-10
ol 26.9 |10:20a] 52354 2 : g&:“{o:m:i;;ts)e Sample _..13/} -SHB AGRA, INC.
¥ S - 29 0.D. 1.38% 1.D. tube sample. f” Bl ENGINEERING & ENVIRONMENTAL SERVICES
: RSN B IR AR IR 7 i ey e
SALT LAKE CITY - LAKEWOOD/DENVER




PROJECT Winslow Levee

Page ] of 1

LOG OF TEST PIT NO. TP-1

JOB NO E94-6009 DATE __3-1-94
gl GROUNDWATER sackhoe Type _CASE 580K
- 2l cxa o DEPTH | HOUR DATE tocation ___ West Toe at Breach
3 o & | ¥ none ELEVAT ION
- [ 5:!:03!_ -—s ! DATUM
£ L — ] e Q) U 0 =
- - O 0! L0 j4—p—
3c8 £2 | 5| 5550 n
SEY &9 |8 | & 1285|5000 REMARKS VISUAL CLASSIFICATION
0 / JD 1 13 moist to ' CLAYEY SAND, considerable gravel & cobbles,
'y very moist occasional boulders, predominantly fine grained,
: angular, some lime cement, medium plasticity, reddish
firm brown
SC
Stopped Backhoe at 10’
15
20
25
SAMPLE TYPE | A-11

- Undistured Block Sample.

D - Disturbed Bulk Samp

U - 3% 0.D. 2.42% 1.D. Tube Sample !

!
|

SHB AGRA, INC.
ENGINEERING & ENVIRONMENTAL SERVICES
TUCSON - ALBUGUERGU

RENO/SPARKS EL PASO - MEXICO
SALT LAKE CITY - LAKEWOOD/DENVER

le.

l—‘
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PROJECT  Winslow Levee Page ] of 1
LOG OF TEST PIT NO. TP-2
JOB NO E94-6009 pATE_3-1-94
-4 GROUNDWATER sackioe Trre _CASE S80K
- Flo °g L DEPTH | HOUR DATE LOCATION SO’ W, of Toe at Breach =~~~
3 Gty & | X none ELEVATION
- |w|el5ctole —ci ¥ DATLM
L L — =@ OCX wo| =
~ 4 O 0] 0 |0 | th—
Sch P8 | 5| & [o66Ticom
Beo 59 |3 |3 123555350 REMARKS VISUAL CLASSIFICATION
0 : 4D slightly SAND, some silt, fine grained, slightly lime cemented,
- moist nonplastic, light brown
loose
Sp-
SM
CLAYEY SAND, some gravel & cobbles, medium
slightly grained angular sand, some lime cement, medium -
. moist plasticity, reddish brown '
SC firm
Stopped Backhoe at 12’
15
] |
20
25
SAMPLE TYPE R A-12
B - Undistured Block Sample. HB AG INC.
b gzs{fx:&d Bu-l-gcsa"g{g'e _.:% t summ:kms ‘:sul:::;unsu(:n SERVICES
u - 0.D. 2.42" 1.D. Tube Sample . NN D - TUCSON. = ALBUQUERGUE

t RENO/SPARKS « EL PASO « MEXICO
SALT LAKE CITY ~ LAKEWOOD/DENVER




PROJECT Winslow Levee Page f of 1
LOG OF TEST PIT NO. TP-3

JOB NO.___E94-6009 __pATE__3-1-94

v GROUNDWATER gackioe Type _CASE S80K
- > Y-\ DEPTH | HOUR DATE LOCATION 100’ W, of Toe at Breach
8 : E-I—-ﬁ——“g E ¥ none ELEVATION
e |z |2]|2126882 o6 X DATUM
+ = oo w0 lv—p—
o aD | E| E —CLM—— 0
anﬂ 55 |8 |3 123855868 REMARKS VISUAL CLASSIFICATION
D1 6 slightly SAND, some silt, fine grained, occasional clay lump,
. moist slightly lime cemented, nonplastic, light brown
very loose
SP-
SM

Stopped Backhoe at 11’

SAMPLE TYPE o A-13
D gndwtge‘r?dBB{gck Sa:{ple s Zh SHB AGRA, INC.
istur| ulk Sample -
- 3% 0.D, 2.42" 1.D. Tube Sample il ENGINEERING & ENVIRONMENTAL R%%%vxcss

t RENO/SPARKS - EL PASO « MEXIC
SALT LAKE CITY - LAKEM/DENVER
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PROJECT  Winslow Levee

Page 1 of 1

LOG OF TEST PIT NO. TP-4

JOB NO E94-6009 _ DATE _3-1-94
T GROUNDWATER acknoe Type _CASE 580K -
- . DU -Y={ DEPTH | HOUR DATE LOCATION 150° W, of Toe at Breach
S Al [ L S GV none ELEVATION
=t w|e|5ccolo ~c| ¥ DATUM
= I — | = lgazl- w6l =
= = O i A {0 (Y-
W EHHE
SEH §9 | B | B BSaniSe00 REMARKS VISUAL CLASSIFICATION
0 g 1D slightly SAND, some silt, fine grained, some clay lumps,
! moist slightly lime cemented, nonplastic, light brown
very loose
3| . SP-
g SM
‘:-tff'
o
':-(,""
-
! ol
1050 |
. -
o CL CLAY, high plasticity, dark brown
dry
note: possible small only lense
hard
Stopped Backhoe at 116"
15
20
25
SAMPLE TYPE |

- Undistured Block Ssrple
D Disturbed Bulk Samp
- 3% 0.D. 2.42" 1.D. Tube Semple

le,"

|
I

i, - SHB AGRA, INC.A-14

<
X
3\

AL

SON «
f RENQ/SPARKS « EL PASO - MEXI C
SALT,LAKE CITY - LAKEUOGJ/DENVER

|
!

| ENGINEERING & ENVIRONMENTAL SERVICES
PHOENIX - TUC BUQUER




PROJECT  Winslow Levee Page 1 of 1
LOG OF TEST PIT NO. TP-12
JOB NO E94-6009  pDATE_ 3-2-94
. GROUNDWATER packioe Type _CASE S80K
- > ogl ! DEPTH | HOUR DATE LOCATION 1000’ N, of Br /W, slope
3 Pl & | ¥ none ELEVATION
- o|w|Sccole —c| ¥ DATUM
K a L -— =0 U VO] =
= = O Q] w0 [ -
By 52| 5| 55550
3Ed 63 |& | & 2355808 REMARKS VISUAL CLASSIFICATION
0 : moist SAND, fine grained sand, considerable gravel sized
: cemented lumps, low plasticity, reddish brown
moderately
firm
SP-
SM/
CL
D] 12
Stopped Backhoe at 10’
15
20
25
SAMPLE TYPE b A-22
B - Undistured Block Sample. s .~} SHB AGRA, INC,
8 . gisgugbeg E‘é‘-l-kxsgnp ‘%’lelbe Sempl 1778 ENGINEERING & ENVIRONMENTAL SERVICES
M. e V. ample == PHOENIX » TUC! LBUQUERGUE

t RENO/SPARKS - EL PASO - MEXICO
SALT' LAKE CITY - LAKEWOOD/DENVER




l PROJECT  Winslow Levee Page 1 of 1
LOG OF TEST PIT NO. TP-13
l JOB NO._F94-6009 _DATE _3-2-94
- R GROUNDWATER sackroe Type _CASE S80K
r > ag| 1 DEPTH | HOUR DATE LOCAT IO 2000’ N, of Breach/W, slope
0 I . e R/ none ELEVATION
e | |2(22588Y w5l X DATUM
R B g v
§c8 8| 5|5 (c560cosn
a—u! G v |3 IEoasseso REMARKS VIsSualL CLASSIFICATION
l 0 g moist SAND, some silt, predominantly fine grained sand,
‘ : considerable gravel sized cemented lumps, low
< moderately plasticity, reddish brown
l firm
: SP-
' ; SM/
: SC
l 5
':i‘::
' Stopped Backhoe at &’
P
' 15
l 20
SAMPLE TYPE b A-23
B - Undistured Block Sample. s 2 SHB AGRA, INC.
D ; Disgurbed Bulk Sample. 7Bl ENGINEERING & ENVIRONMENTAL SERVICES
U 3" 0.5, 2.42% 1.0, Tube Sample == PHOENIX - TUCSON - ALBUQUERGUE
f RENO/SPARKS - EL PASO - MEXICO
l SALT LAKE CITY - LAKEWOOD/DENVER




PROJECT  Winslow Levee Page 1 of 1
LOG OF TEST PIT NO. TP-14
JOB NO E94-6009 DATE_ 3-2-94
ST GROUNDWATER gackioe Tvpe _CASE S80K
- 5 Y= I DEPTH | HOUR DATE LOCATION 3000’ N. of Breach/W. slope
B Flteo & | Z none ELEVATION
o— ¢ eiJCccole —C ! DATUM
L L —_— e Y UX—- RO} =
= o+ 0 0] 0|0 4=
o glJ ad | E|E M-CLL.E-D—“.;
ey 58133 128Y55855 REMARKS VISUAL CLASSIFICATION
0 : SP- moist SAND, some silt, medium grained sand, considerable
SM gravel sized cemented lumps, nonplastic, greenish gray
moderately
firm
. SILTY SAND, considerable clay, occasional gravel,
W b= moist predominantly fine grained, moderately lime
[ o R ] cemented, low plasticity, medium brown
A e moderately
5 ::,:", fil'm
AFHT SM-
SC
1o ,
Stopped Backhoe at 10
15
20
25
SAMPLE TYPE e
- Undistured Block Sample. s 2 SHB AGRA, INCA~24
D Disturbed Bulk Sample "1/ B
- 3% 0.D. 2.42" 1.D. Tube Sample Z B} ENGINEERING & ENVIRONMENTAL SERVICES

ALBUG ER QUE
{ RENO/SPARKS EL PASO X100
SALT LAKE CITY - LAKEUO(D/DENVER




A-25
' SERGENT. HAUSKINS & BECKWITH

i CONSULTING GEOTECHNICAL ENGINEERS

!
!

g
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PHOENIX » TUCSON » ALBUQUERQUE
! DENVER LAKEWOOD » SALT LAKE CITY » EL PASO s RENO/SPARKS

Project: Winslow Levee Repair
Job No: E94-6009
|
DATE TEST LOCATION DEPTH DRY | %MOIS | %COMPAC | MAX.
I‘ No. DENS. DENS
3-2-94 1 500°N of Breech & 2°
I' from Top of Roadway 6" 69.1 12.0 61 112.8
2 500°N of Breech & 10’
l‘ from Top of Roadway 6" 79.2 | 12.0 70 112.8
3 1000°N of Breech & 3’
', from Top of Roadway | 6" 77.2 | 20.24 67 115.3
4 1000°N of Breech & 6’
l from Top of Roadway 6" 73.3 | 15.0 64 | 115.3
| 5 | 2000°N of Breech & 3’
tl from Top of Roadway 6" 98.3 18.59 85 116.1
6 2000°N of Breech & 8°
l from Top of Roadway 6" 85.2 | 11.63 73 116.1
7 3000°N of Breech & 3’
l from Top of Roadway 6" 79.5 9.26 68 116.1
8 3000’N.of Breech & 9°
l from Top of Roadway 6" 79.1 | 11.24 68 116.1
I
|<
1
i
i
i
i




SERGENT, HAUSKINS & BECKWITH

TABULATION DF TEST RESULTS

t_Bf Job No. E94-6009
HOLE UNIFIED SIEVE ANALYSIS-ACCUM % PASSING LAB NO
NO DEPTH  CLASS L.L. P.I. #200 #100 #50 #40 #30 #16 #10 #8 #4 .25" 375" 5"

.75" 1|l 1 .5" 2" 2.5" 3" 3.5" 4" 6" 8" 10" 12"
TP-1 0-10" sC 31 16 44 52 59 62 64 69 71 73 77 79 82 @4

87 90 100 4-6009-1
TP-3 0-11°  SP-SM NV NP 8.6 18 64 B89 96 99 4-6009-4
TP-6 0-3° SM NV NP 24 43 95 93 g9 4-6009-8
TP-8 1-11" SP-SM NV NP 6.8 22 74 94 99 4-6009-13
TP-10 0.5-3'  SP-SM NV NP 12 32 83 95 99 4-6009-17
TP-11 -2’ SC 49 31 26 31 45 61 77 95 97 . 97 97 98 98 98

99 99 100 4-6009-19
TP-12 -6 cL 30 14 58 77 8 89 91 94 95 95 95 95 95 96

96 100 4-6009-21
TP-14 3.57 SMeSC 24 4 42 65 77 79 B 83 83 83 84 85 86 86

83 89 92 95 100 4-6009-23

B-1
B AGRA
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SHB AGRA INC.
ENGINEERING & ENVIRONMENTAL SERVICES

PROJECT:  WINSLOW LEVEE DATE 3/18/94
LOCATION: TP-11 @ 2'- 500" N. OF BREECH JOB NO. E94-6009
. W.0.NO. 1
LAB NO. 19
ASTM D698
MAXIMUM DRY DENSITY 112.8 PCF METHOD A
OPTIMUM MOISTURE CONTENT 16.5%

DRY DENSITY (LBS/CU FT)

MOISTURE - DENSITY RELATIONSHIP

114

N

113

i N

112

yd A\

e

110

N\
\
N\

108 /

108

107

106

105

104
120%

130%

1

14.0%

1 i 1 1

16.0% 180% 20.0%

160% 17.0% 18.0% 21.0%

PERCENT MOISTURE

B-2

A pcrA

Earth & Environmental Group




SHB AGRA INC.
ENGINEERING & ENVIRONMENTAL SERVICES

PROJECT:  WINSLOW LEVEE DATE 3/18/94
LOCATION: TP-12@ 6" - 1000° N. OF BREECH JOB NO. E94-6009
W.0.NO. 1
LAB NO. 21
ASTM D698
MAXIMUM DRY DENSITY 115.3 PCF METHOD A
OPTIMUM MOISTURE CONTENT 14.0%

MOISTURE - DENSITY RELATIONSHIP

118 : . \

116

114 /\{

110
108 ; ; \

106 ] 1 i ) i i 1] T ki
8.0% 11.0% 13.0% 180% 17.0% 18.0%
10.0% 120% 14.0% 180% 180%

PERCENT MOISTURE

DRY DENSITY (LBS/CU FT)
\
AN
/

B-3
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Earth & Environmental Group
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SHB AGRA INC.

ENGINEERING & ENVIRONMENTAL SERVICES

PROJECT:  WINSLOW LEVEE DATE 3/18/94
LOCATION: TP-14 @ 3.5° - 3000° N. OF BREECH JOB NO. E94-6009
W.0.NO. 1
LAB NO. 23
ASTM D698
MAXIMUM DRY DENSITY 116.1 PCF METHOD A

OPTIMUM MOISTURE CONTENT

DRY DENSITY (LBS/CU FT)

13.6%

MOISTURE - DENSITY RELATIONSHIP

118 T \
a i, N\
116 / \\ \
114 // \n\
112 // \\
110 A
/
o
108
106 T 1 H 1 v i
7.0% 8.0% 11.0% 13.0% 180% 17.0%
B0% 10.0% 120% 14.0% 160%
PERCENT MOISTURE
B-4
é’)\ AGRA
Earth & Environmental Group




SCALE:1"=20'

® JQ@
SOIL PARAMETERS

O @ @ @ 6 ®

@(degrees) 35 32 32 40 32 28
¢ (ksf) 0.1 03 05 041 005 04

¥(pcf) 120 115 115 125 110 110
k(ecm/s)  Ix10° 5xI0° 1x10° 9x10° 2xI0° 1x10°
4 submerged (pcf) 65 50 45
FIGURE 1
CROSS SECTION @ BREACH

51 SHB AGRA, INC.
B Enghaveriny & Ervhonmentel Services
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4860

FIGURE 6
DEEP SEATED FAILURE SURFACE

X

4850 ]

4840

WINSLOW LEVEE REPAIR : CASE 1A — STEADY STATE DOWNSTREAM SLOPE

SAFETY FACTOR

2.612 FROM 100 RANDOM TRIAL SURFACES
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4830

4820%

48101
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4850 1

4840}

4830

4820

4810}

FIGURE 7

MEDIUM DEPTH FAILURE SURFACES

WINSLOW LEVEE REPAIR : CASE 1B — STEADY STATE DOWNSTREAM SLOPE

SAFETY FACTOR = 2.602 FROM 100 RANDOM TRIAL SURFACES
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FIGURE 8
SHALLOW FAILURE SURFACES

4860 T T I —

WINSLOW LEVEE REPAIR : CASE 1C — STEADY STATE DOWNSTREAM SLOPE

SAFETY FACTOR

2.763 FROM 100 RANDOM TRIAL SURFACES

4850 4
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4830 |

4820 |

4810|] I
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_.IL SHB AGRA, INC.
Q 11 Engineering & Environmentsl Services
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FIGURE 9
EROSION SECTION
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Attachment 4:

Plan and profile drawings for 2009 riprap
placement on a section of Winslow Levee.
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Attachment 5:

1995 Cell Barr Associates geotechnical report
documenting Winslow Levee repairs in the 1993
breach zones, with soil, slurry, and other testing

results.
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I. BRIEF PROJECT HISTORY

The Winslow Levee Repair Project was preceded by flooding of the
Little Colorado River in January, 1993. On January 8, 1993, the
levee was overtopped and breached for approximately 400 feet.
Emergency repair activities began on January 9, 1993, and were
assisted by the Army Corps of Engineers. Miscellaneous fill was
used to close the Tevee breach in five days. The levee was closed
in time to prevent flooding from further high-flow events in
February, 1993.

Navajo County pursued assistance from the Federal Emergency
Management Agency {FEMA) for a permanent repair of damaged areas.
Issues of concern were the lack of a seepage barrier in the
emergency repair section and scour damage on the Tevee’s landside
slopes from overtopping flows. FEMA agreed to support design and
construction for the project. The construction activities were
completed by December 27, 1994.

II. EXECUTIVE SUMMARY OF PROJECT

The Winslow Levee Repair Project was funded by FEMA, the State of
Arizona and Navajo County. Cella Barr Associates (CBA) prepared
the project plans, specifications and contract documents, and
provided specific construction management services in conjunction
with Navajo County. The project plans were prepared to complement
existing conditions and physical parameters of the levee. Detailed
hydrologic and hydraulic studies of the Little Colorado River near
Winslow, Arizona were not conducted for this project, rather
existing information from the available Navajo County Flood
Insurance Study and other County studies was utilized to supply the
necessary hydrologic and hydraulic parameters. Surface Contracting
was awarded the riprap supply contract and Pierson Construction was
awarded the general construction contract. Phil R. Beebe, L.C.
acted as a subcontractor for Pierson Construction, and provided
slurry trench technology for the construction of the vertical
portion of the cutoff wall. Speedie and Associates performed the
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riprap quality control testing and assisted with testing and
inspection on the cutoff wall. Navajo County performed
construction monumentation layout, and inspection and miscellaneous
compaction testing throughout the project. The address and phone
numbers for the above entities are, at the time of this report
preparation:

Navajo County Department of Public Works
P.0. Box 668

Holbrook, Arizona 86025

(520) 524-4100

Cella Barr Associates

4911 East Broadway Boulevard
Tucson, Arizona 85711

(520) 750-7474

Speedie and Associates

2850 Show Low Lake Road No. 7
Show Low, Arizona 85901
(520) 537-8774

Pierson Construction

222 South 52nd Street
Tempe, Arizona 85281
(602) 966-4424

Phil R. Beebe, L.C.

P.0. Box 570

Spanish Fork, Utah 84660

(801) 798-3191

The project was completed in December, 1994 and accepted by FEMA,
Navajo County and CBA. The project was completed ahead of schedule
and significantly under the FEMA budgeted amount. The completed
project was in substantial compliance with the approved plans,
excluding minor changes in the cutoff wall and ranch access road.
No significant flow events on the Little Colorado River occurred
during the project which would have threatened the area of
construction activity.
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IIT. PROJECT DESCRIPTION

The Winslow Levee Repair Project consisted of repairing a
3,000-foot Tength of the Winslow Levee. Several alternatives were
considered in the initial design of the project. Bank protection
alternatives considered included riprap, grouted riprap and soil
cement. Seepage barriers considered for the breach section
included a clay slurry, native clay and various alignments. The
chosen design included riprapping both sides of the 3,000-foot
project length (Levee Stations 202+00 to 232+00) and installing a
500-foot-long cutoff wall (Levee Stations 208+00 to 213+00) along
the breached section. The cutoff wall consisted of a 20-foot-deep
bentonite slurry trench (backfilled) and a dry bentonite mix up the
riverside levee slope. Refer to the project pictorial in
Appendix I for illustrations of construction activities on the
Tevee.

A temporary fence was established around the project (145 feet
offset on each side from levee centerline) which defined the Timit
of construction activities assigned by FEMA as part of the
project’s environmental clearance. The construction project was
completed in two months, with no major problems. Necessary
equipment and labor were provided by Pierson Construction to
construct the project as quickly as possible to reduce the
project’s chance of exposure to flood events.

IV.  CONSTRUCTION ACTIVITIES

Riprap

Surface Contracting supplied and hauled riprap to the site. The
riprap is basalt and comes from a butte on the Navajo Indian
Reservation near Bidahochi, Arizona. Refer to Appendix A for
riprap pit site location map. The supply pit was approximately
50 miles from the levee. The riprap gradation was tested
periodically by Speedie and Associates and found to meet
specifications. The gradation testing results can be found in
Appendix D.
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The riprap was placed on both sides of the levee with a track-hoe.
The plan thicknesses were 2.5 feet on the riverside and 1.5 feet on
the landside. Due to the riprap gradation, the landside thickness
was actually closer to 2 feet. A 6-foot toe-down was used on the
riverside and a 2.5-foot toe-down was used on the landside.

Cutoff Wall

The cutoff wall was constructed in two sections. The 20-foot-deep
vertical portion was constructed using a slurry trench methodology
and took approximately five days to complete. The levee slope
portion of the cutoff wall was constructed using a dry bentonite
mix and was completed in six days. The pay quantity for the cutoff
wall exceeded the bid amount due mainly to large sandstone slabs
(dumped during the January, 1993 repair activities) which were
excavated from the trench and made the trench width greater than
the planned 4-foot width. The use of a geogrid (not shown on the
plans) was approved to bridge over the vertical trench. A detail
for this was developed and is shown in Appendix E. The
contractor’s quality control spreadsheet for the slurry trench is
also in Appendix E.

The construction of the cutoff wall went smoothly and all testing
performed showed the cutoff wall within specifications. Ground
water was encountered approximately 15 feet below ground surface
(as indicated by an onsite piezometer). This was approximately

5 feet from the bottom of the trench and did not create any
problems. The cutoff wall was tied into the existing levee cutoff
wall outside of the breach section. The cutoff wall, as
constructed, will serve as a seepage barrier along that section of
the levee.

arthwork
Major earthwork for the project included trimming of the levee
slopes, excavation and compaction of the loose material along the

landside scour section, and the construction of two truck
turnarounds on the levee. In addition, minor earthwork was
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. .

performed on both riverside and landside levee slopes to maintain a
2:1 slope and prepare them for the placement of filter fabric and
riprap. Existing native materials from the levee and nearby area
were used for compacted fill. Fill was tested for compaction and
not accepted if less than 95 percent of the maximum density. Other
earthwork performed included the ranch access road and excavation
for the riprap toe-downs.

V. TESTING AND INSPECTION

Testing and inspection were performed during construction by
various parties. Speedie and Associates provided quality control
for the slurry trench cutoff wall and rock riprap. Navajo County
inspectors tested soil compaction throughout the project. CBA and
Speedie and Associates had inspectors onsite part time. A full-
time inspector was supplied by Navajo County. Interactions between
the inspectors and contractor went smoothly.

Field observation reports recorded by the CBA inspector are in
Appendix B. Compaction testing reports by Navajo County are in
Appendix C. Testing and observation reports by Speedie and
Associates on the cutoff wall and riprap gradations are in
Appendix D. A1l of the testing reports reflect that the project
was completed within substantial compliance with the
specifications. The as-builts in Appendix J also indicate the
project was completed within close conformity to the project plans.
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IEX N I . BE B I .-

VI. QUANTITIES AND PAY REQUESTS

Final quantities for the riprap supply (Surface Contracting) and
the general construction (Pierson Construction) were equal to or
below the bid amounts with two exceptions. The two items that
overran the bid amounts were the cutoff wall and filter fabric.

The cutoff wall quantity was exceeded mainly due to large sandstone
slabs encountered during excavation, which caused the trench width
to exceed the plan width in some locations. The filter fabric
quantity was exceeded due to a miscalculated bid quantity and sheet
overlap beyond the manufacturer’s specifications.

Four pay requests were submitted by Surface Contracting for the
riprap supply portion of the project for a total cost of
$450,944.64. Riprap volumes were determined by a weight conversion
(1.6 tons per cubic yard) and verified by surveying the stockpiles.
The Surface Contracting work was finaled out below the contract
amount because the full road repair and riprap quantity estimates
were not used. The Surface Contracting pay requests are in
Appendix F.

Two pay requests were submitted for the project by Pierson
Construction. The first pay request (November, 1994) was approved
as submitted for $541,735.20. The second pay request

(December, 1994) was not approved as submitted due to a discrepancy
on riprap and filter fabric amounts. CBA-approved amounts were
based on plan quantities accounting for the extra riprap on the
landside and filter fabric sheet overlap beyond the manufacturer’s
specifications. Two change orders were included and approved in
Pay Request No. 2. The first change order was for a night security
guard and the second was for the geogrid needed in the construction
of the cutoff wall. Pay Request No. 2 was approved for
$247,168.01. The Pierson Construction pay requests are in

Appendix G and the relevant change orders are in Appendix H. The
tables on the following pages illustrate approved pay amounts for
Surfacing Contracting and Pierson Construction.
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APPROVED QUANTITIES:
SURFACE CONSTRUCTION
ITEM | DESCRIPTION UNIT UNIT BID PMT. REQ. PMT. REQ. PMT. REQ. | PMT. REQ. TOTAL TOTAL PAID
NO. PRICE TYPE Q1Y #1 APPRVD. | #2 APPRVD. | #3 APPRVD. | #4 APPRVD. | APPRVD.
qQryY qQrY qQryY qQryY qQrY
. | MOBILIZATION 22,000 LS 1 1 0 0 0 1 $ 22,000.00
2. | RIPRAP 22.40 cY 18,000 5575.78 6,498.26 5,233.31 0 17,307.35 387,684.64
SUPPLY
3. | TRAFFIC 5,000 LS 1 0.3 0.4 0.3 0 1 5,000.00
CONTROL
. | ROAD REPAIR 40,000 LS 1 0 0 0 0.694 0.694 27,760.00
5. | TESTING 8,500 LS 1 0.3 0.4 0.3 0 1 8,500.00
TOTAL APPROVED PAYMENT: | § 450,944.64
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APPROVED QUANTITIES:
PIERSON CONSTRUCTION _

]

m———— T e e
ITEM | DESCRIPTION UNIT UNIT BID PMT. REQ. PMT. REQ. TOTAL TOTAL PAID
NO. PRICE | TYPE qQrY #1 APPRVD. | #2 APPRVD. | APPROVED

qQryY qQrY qQryY
1. | MOBILIZATION 85,000 LS 1 1 0 1 $ 85,000.00
2. | CLEAR AND 15,400 LS 1 1 0 1 15,400.00
GRUB
3. | ENG. FILL 1.50 cyY 17,000 8,500 8,500 17,000 25,500.00
4. | EXCAVATION 4.15 cY | 27,000 22,000 0 22,000 91,300.00
5. | CUTOFF WALL 68.00 cY 3,300 3,307 604 3,911 265,948.00
6. | PLACE RIPRAP 12.00 cY | 18,000 10,600 7,205 17,805 213,660.00
7. | ASPHALT. 13.00 cyY 1,200 600 600 1,200 15,600.00
MLGS.
8. | FILTER FABRIC 1.45 SY | 28,000 18,760 14,240 33,000 47,850.00
9. | TRAFFIC CTL. 13,000 LS 1 0.05 0.05 0.10 1,300.00
10. | ROAD REPAIR 12,000 LS 1 0 0 0 0
11. | TEMP. FENCING 1.50 LF 6,500 6,500 0 6,500 9,750.00
12. | EXIST FENCING 2.00 LF 3,200 0 3,200 3,200 6,400.00
13. | CHANGE ORDER LS 0 0 1 1 2,979.09
1 (SECURITY)
14. | CHANGE ORDER LS 0 0 1 1 8,216.12
2 (GEOGRID)
TOTAL APPROVED PAYMENT: | § 788,903.21 |
8
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VII. PROJECT ACCEPTANCE STATEMENT
The following page is a project acceptance statement. The purpose

of the statement is to illustrate that CBA and Navajo County accept
the project as engineer and owner, respectively.
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PROJECT ACCEPTANCE STATEMENT

I. ENGINEER’S STATEMENT

The work performed and the materials furnished for the
Winslow Levee Repair Project are in reasonably close
conformity to the lines, grades, cross-sections, dimensions
and material requirements shown on the plans and indicated in
the specifications. The above statement is based on ten days
of site visits by the Engineer, the information gathered on
those occasions and from the information furnished by the
Contractor, Testing Subconsultant and Owner. It is the

" opinion of the undersigned that the work substantially
complies with the drawings and specifications.

UWilbian R Beas- 4/3/i5

William R. Bess, P.E. Date
Senior Project Engineer
Cella Barr Associates

II. OWNER’S STATEMENT

The work performed and the materials furnished for the
Winslow Levee Repair Project are acceptable to the Owner, to
the best of their knowledge, as based upon the
recommendations of Cella Barr Associates, the Project
Engineer. It is the opinion of the undersigned that the
project is acceptable to the Navajo County Flood Control
g:strict and the Little Colorado River Flood Control

strict.

(el [ o /)95
Chuck Williams, P.E. Date

Navajo County Engineer
Floodplain Administration
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APPENDIX A
RIPRAP PIT
LOCATION MAP
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CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 1
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE : 11-15-94 TIME: All Day WEATHER: Clear TEMP. RANGE: 30 to 60

SUBCONTRACTORS: Phil R. Beebe, L.C.

WORK COMPLETED SINCE LAST VISIT:

Clearing and grubbing complete.

Fencing 80 percent complete.

Filter fabric placed for 400 feet on north riverside.
Hauling material for cutoff wall backfill.

100 feet of slurry trench excavated.

WORK IN PROGRESS:

n Vertical cutoff trench continues.
L] Excavation and filter fabric being placed.

COMMENTS/DEFICIENCIES:

u Quality control on slurry trench is excellent.

n Measurement of riprap will be coordinated with Navajo County Survey, Pierson
Construction and Surface Contracting.

= Filter fabric roughly placed, told contractor to be more careful in placement.

REPORT BY: Kent A. Delph, CBA ‘Q’y page 1 of 1 pages

CC: Wiiliam R. Bess, CBA

4911 East Broadway Boulevard, Tucson, Arizana 85711 (602) 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology KADOC0O120.02R (1}
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CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 2
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 11-16-94 TIME: All Day WEATHER: Cloudy/Windy TEMP. RANGE: 35 to 55
SUBCONTRACTORS: Phil R. Beebe, L.C.

WORK COMPLETED SINCE LAST VISIT:

L] Slurry Trench Excavation to Sta. 212+ 00.

WORK IN PROGRESS:

n Riprap, filter fabric, additional fencing and cutoff wall.
u Began backfill operation on trench, 20-foot depth being met and density and slump
acceptable.

COMMENTS/DEFICIENCIES:

L] The slurry trench was placed 4 feet to 6 feet horizontal too far towards the levee;
however, when accounting for the levee slope bentonite backfill (4 feet perp. to slope
is a 9-foot horizontal) this is not a problem.

n Allowed placement of dirt on filter fabric to help hold down (40 to 50 mph winds).

= Riprap placement acceptable.

u Anchor trench compaction tested and acceptable.

REPORT BY: Kent A. Delph, CBA page 1 of 1 pages

i

CC: Wiiliam R. Bess, CBA

4911 East Broadway Boulevard, Tucson, Arizona 85711 (602) 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology KADOO120.02R (2)




CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 3
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 11-17-94 TIME: All Day WEATHER: Clear TEMP. RANGE: 35 to 60

SUBCONTRACTORS: Phil R. Beebe, L.C.

WORK COMPLETED SINCE LAST VISIT:

] Backfill on cutoff wall moving smoothly.

WORK IN PROGRESS:

L] Excavation, filter fabric, riprap on riverside continuing.

= Vertical cutoff wall excavation, slurry and backfill.

COMMENTS/DEFICIENCIES:

u Hit large rocks in cutoff wall trench, largest trench width is = 6 feet.

| Contractor wants to bridge trench with Tenax Geogrid before placing dry bentonite

mix up slope. CBA and County approved the use of Geogrid.

REPORT BY: Kent A. Delph, CBA

‘?8 page 1 of 1 pages

CC: William R. Bess, CBA

4911 East Braadway Boulsvard, Tucson, Arizona 85711 (602) 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology KAD00120.02R (3)




CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 4
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 11-18-94 TIME: All Day WEATHER: Clear/Windy = TEMP. RANGE: 35 to 45
SUBCONTRACTORS: Phil R. Beebe, L.C.

WORK COMPLETED SINCE LAST VISIT:

] Backfill material hauling continues.
L] Excavation of vertical trench complete.

WORK IN PROGRESS:

L] Backfilling of vertical trench continuing.
| Slurry subcontractor (Phil R. Beebe, L.C.) left site at end of day.

COMMENTS/DEFICIENCIES:

] Gave Pierson Construction superintendent a detail for Geogrid placement that shows a
plug on edge of Geogrid to stop potential seepage.

= Approved use of a mix of import, native and bentonite on slope inside of the 4-foot

cutoff wall on the levee slope.

REPORT BY: Kent A. Delph, CBA page 1 of 1 pages

CC: William R. Bess, CBA

4911 East Broadway Boulevard, Tucson, Arizona 85711 (802} 750-7474
Enginesring Planning Surveying Landscape Architecture Hydrology KADO0120.02R (4)




CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 5
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 11-19-84 TIME: All Day WEATHER: 1" Snow/Cold TEMP. RANGE: 20 to 40
SUBCONTRACTORS:

WORK COMPLETED SINCE LAST VISIT:

] Backfilling of vertical cutoff wall complete.
u Started minor excavation on landslide slope.

WORK IN PROGRESS:

n Placement of filter fabric continues.

COMMENTS/DEFICIENCIES:

n Filter fabric was torn at key-ins for approximately 100 feet, brought to the
Contractor’s attention and his operators will be more aware.

u Shut down job at 2:30 p.m. due to incoming snowstorm which reduced visibility and
made truck ramps too slick for safe travel.

REPORT BY: Kent A. Deiph, CBA ? page 1 of 1 pages

CC: William R. Bess, CBA

4911 East Broadway Boulevard, Tucson, Arizona 85711 (802} 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology KADCO120.02R (5)




CELLA BARR

ASSOCIATES : FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 6
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 11-20-94 TIME: All Day WEATHER: Clear TEMP. RANGE: 30 to 50
SUBCONTRACTORS:

WORK COMPLETED SINCE LAST VISIT:

| Slope shape commencing on landside.
u Riprap complete on riverside from Sta. 214+ 00 north.
n Filter fabric complete on riverside excluding breach.

WORK IN PROGRESS:

L] Placement of filter fabric and riprap continues.

= Started engineered fill on north turnaround, compaction acceptable.

u Begin shaping landside slopes.

COMMENTS/DEFICIENCIES:

= CBA surveyed cross-sections and they matched plans.

REPORT BY: Kent A. Delph, CBA ? page 1 of 1 pages

CC: Wiiliam R. Bess, CBA

4911 East Broadway Boulevard, Tucson, Arizona 85711 (802) 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology KADGO120.02R (6}




CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 7
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 11-21-94 TIME: All Day WEATHER: Cloudy TEMP. RANGE: 10 to 40
SUBCONTRACTORS:

WORK COMPLETED SINCE LAST VISIT:

= Excavation continuing on landside, can easily see old levee to define limits of
excavation. )
[ Began mixing for dry bentonite slope fill.

WORK IN PROGRESS:

L Bridging over vertical trench.
= Started riprap on landside.

COMMENTS/DEFICIENCIES:

u Compaction acceptable on north turnaround.
u The ranch access will be built with a larger radius than is shown on the plans. This
was approved by CBA and will be less excavation on the oid levee.

REPORT BY: Kent A. Delph, CBA 7 page 1 of 1 pages

CC: William R. Bess, CBA

4911 East Broadway Boulevard, Tucson, Arizona 85711 (602} 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology KAD00120.02R (7}




CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 8
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 11-22-94 TIME: 7 to 11 WEATHER: Cloudy TEMP. RANGE: 15 to 45
SUBCONTRACTORS:

WORK COMPLETED SINCE LAST VISIT:

WORK IN PROGRESS:

n Mixing of material for levee slope cutoff wall continuing.

= Continuing excavation and placement of filter fabric and riprap.
COMMENTS/DEFICIENCIES:

u Left site and discussed with County inspectors how to measure and track materials.
REPORT BY: Kent A. Delph, CBA page 1 of 1 pages

CC: William R. Bess, CBA

4911 East Broadway Boulevard, Tucsen, Arizona 85711 {602) 760-7474
Engineering Planning Surveying Landscape Architecture Hydrology KAD00120.02R (8}




CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 9
CLIENT: Navajo County CONTRACTOR: Pierson Construction .

DATE: 11-29-94 TIME: 9:30-12:00 WEATHER: Clear TEMP. RANGE: 30 to 40
SUBCONTRACTORS:

WORK COMPLETED SINCE LAST VISIT:

= Northern turnaround engineered fill nearly complete.
n Levee slope portion of cutoff wall nearly complete and acceptable.
] Riprap completed on riverside excluding breach repair section (2,700 feet).

WORK IN PROGRESS:

n Beginning engineered fill for south turnaround.
n Landside riprap continuing.

COMMENTS/DEFICIENCIES:

L] Riprap supply ran out, the riprap is not being delivered by Surface Contracting as fast
as Pierson Construction can place it therefore Pierson Construction will alter their
manpower and equipment.

L Contractor told to feather existing rubble along riverside at north end to form a
smooth transition between new and old riprap.

n Contractor told to maintain a minimum of 16 feet to be kept free of rock on the top of
the levee.

REPORT BY: Kent A. Delph, CBA

page 1 of 1 pages
Y
CC: William R. Bess, CBA

4911 East Broadway Boulevard, Tucson, Arizona 85711 (602) 760-7474
Engineering Planning Surveying Landscape Architecture Hydrology KADOO0120.02R (9)
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CELLA BARR

ASSOCIATES FIELD OBSERVATION REPORT
PROJECT NAME PROJECT JOB NO. REPORT NO.
Winslow Levee Repair Project 106889-02-0280 10
CLIENT: Navajo County CONTRACTOR: Pierson Construction

DATE: 12-13-94 TIME: 9:00-12:00 WEATHER: Clear TEMP. RANGE: 40 to 50

SUBCONTRACTORS: Phil R. Beebe, L.C.

WORK COMPLETED SINCE LAST VISIT:

= All work is complete, excluding final fence work, i.e. earthwork, riprap, etc.

WORK IN PROGRESS:

n No equipment or personnel were onsite other than Progess Meeting No. 3 attendees.
COMMENTS/DEFICIENCIES:
L] The ranch access was constructed on a 10:1 slope as opposed to the 7:1 on the

plans. This was needed and approved to address the rancher’s concerns.

n The project was verbally accepted by FEMA and CBA. Navajo County approval is
pending until final inspection by the County Engineer.

REPORT BY: Kent A. Delph, CBA

page 1 of 1 pages

CC: William R. Bess, CBA

4911 East Broadway Boulevard, Tueson, Arizona 85711 (602) 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology KAD00120.02R (10)




APPENDIX C
NAVAJO COUNTY
TESTING REPORTS




00D CONTROL DIVISION HIGHWAY DIVISION ENGINEERING DIVISION ADMINISTRATION DIVISION
Tom Hieb Dusty Parsons David Ashton, P.E. Judy Jones
Hydrologist Highway Superintendent Assistant County Engineer Administrative Assistant

. NAVAJO COUNTY
PUBLIC WORKS DEPARTMENT

P.0. Box 668 - So. Highway 77
Holbrook, Arizona 86025
(520) 524-4100 FAX {620) 524-4122
CHUCK WILLIAMS, P.E.
Director
County Engineer

MEMORANDUM

DATE: May 2, 1995
TO: Winslow Levee Repair File

FROM: David Ashton, Assistant County Engineer

PROJECT

PLANNING & BUILDING DIVISION
Michasl F. Jenkins, A.l.C.P.
Division Director

This is to certify that between the dates of November 16, 1994 and December 5, 1994, Technicians
from the Navajo County Department of Public Works performed miscellaneous compaction testing
for the Winslow Levee Repair Project, copies of which are attached hereto. These tests were
performed under the overall supervision and review of the writer, who is a registered professional

engineer in the State of Arizona.
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------_ B TN N T O S ..
DISTRICT pROJECT # WintSlocd Lep. ce KO e O .
VATERIAL T¥PE B/rn. Grooy Cfa eq So.of .  CIRCLE METHOD: A BEOD COMPACTION SPEC'S___ 2 S -2 —

v v/ .

TEST DATE LIFT
KUMBER SAMPLED ’ SAMPLED BY NO. LOCATION SAMPLE.TAKEN FROM
/ gc‘fce— [ River Scde
(-/6-74 be M- (1) ARl Mat. bocl Lr 7V - P 3cts5 -

. PROCTOR INFORMATION FIELD INFORMATION

PRGCTOR SPECIFIC OPT. MAXTMUM ADJUSTED Z ROCK MOISTURE ADJUSTED PERCENT

NUMBER CRAVITY MOISTURE DENSITY SPEEDY DRY . RET.#4 CORRECTION MAX. DENSITY COMPACTION
Zz60% | /0] | 1234 | 752

CONE, JAR & saND (FuL) /5 #& 5 vLss. -

ADJ. PROCTOR = 100 - Z R x MAX. DEN.+(09xZRxSPGR.x624—

CONE, JAR & SAND (AFTER) &< &3 Lss. 100
WI. OF SAND USED= S5, 5 £. LBS. (100 - ) x 1’60(0'9 X X x 62.4) -
- VOL. OF HOLE = WT. OF SAND USED B, - -~ VOL. OF o) ¢Z6A =, D467¢]| LBS. ROCK = % ROCK
_ WI. OF SAND %, 7 CONE LBS. MAT. y
WET DENSITY = LBS. MAT., 5 O < =129/ . MOISTURE CORRECTION:
VOL. HOLE , nd6 /¢ . , : .
DRY DENSITY = WET DEN. / 27/ 7 x100=/22:32_ FORMULA = MOIST-;; (100-R) + R
100 <55 % MOIST. 0
% COMPACTION = DRY DEN. /&Z,3 2 x 100 = 7 ? / , X (10205 D+ = % MOIST.
HAX. DEN. A .
/23-¥ SPEEDY DRY CORRECTION:
REMARKS: . ' . . S.D. = % MOIST.
: ' ’ 1 - S.D.
100
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DISTRICT progecT # NAVAS QO C o/ Leoez e Lot y
atmiaL e Rrn Clony  Sevl CIRCLE METHOD: A B C'D comcnox sPEC'S
7 , : .
TEST DATE ‘ LIFT
NUMBER | SAMPLED SAMPLED BY- NO. LOCATION SAMPLE TAKEN FROM
A=, frol -| 2 edpm ) Key g Fabeic malef
et D& . BlvzL sid e
PROCTOR INFORMATION FIELD INFORHUATION
PROCTOR | SPECIFIC | OPT. MAXIMUM | ADJUSTED % ROCK | MOISTURE JGSTED PERCENT
NUMBER | GRAVITY MOISTURE | DENSITY | SPEEDY DRY | RET.#4 | CORRECTION | MAX. DENSITY | COMPACTION
2200 | /576 | )73 7S5
CONE, JAR & sap (FuLL) [ & 53 vLss.

ADJ, PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ZR

x SP.GR. x 62.4 =

CONE, JAR & SAND (AFTER) 7. /35 ims.

100

WI. CF SAND USED=__ /- 3§ Lss. (100 - ) x 1‘50(0'9 X x  x62.4)
. VOL. OF HOLE = WT. OF SAND USED Z7-3&8 . VOL. OF & g26 - .03 28| LBS. ROCK - % BOCK
WT. OF SAND ?5.7 CONE LBS. MAT.
WET DENSITY = LBS. MAT. 3-83 =)/l D s MOISTURE CORRECTION:
VOL. HOLE , n32 § 4¢3 ~
. 3 |
DRY DENSITY = WET DEN. / /6. 76 x 100 = FORMULA = MOIST_’I’SO(IOO'R) + R
100 + /.22 MOIST. :
: ' 100 - +
% COMPACTION = DRY DEN. /0§17 2 x 100 = P4, X F— x 100 2 = % MOIST.
. SPEEDY DRY CORRECTION:
REMARKS: 1 [ ,sis Sozers Fo b 5.D. = % MOIST.
— [V/le? ‘/’ﬂ’ S 7L 1 - S.D. -
% oLws CO/( 100

.
s
%v
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DISTRICT

MATERIAL TiPE__ [P A/ C(gj ,.Sg:i -

| N N .
Zege.e Eaﬁcul»e

COMPACTION SPEC'S

PROJECT {

CIRCLE METHOD: A n@)

TEST
NUMBER

DATE ,
SAMPLED SAMPLED BY

LIFT
NO.

LOCATION SAMPLE TAKEN FROM

S \W-1| Gobe r

Fnto/ -

PROCTOR INFORMATION

FIELD INFORMATION

PRGCTOR | SPECIFIC | OPI. MAXIMUM | ADJUSTED % ROCK | HOISTURE ADJUSTED PERCENT
BUMBER | GRAVITY MOISTURE | DENSITY | SPEEDY DRY | RET.#4 | CORRECTION .| MAX. DENSITY | COMPACTION
z.20 | )56 | )13/ 75~
CONE, JAR & SAND (FULL S7 1Bs. 2608
s ( ) /ét_s ADJ. PROCTOR = 100 - Z R x MAX. DEN.+(09xZRxSPGR.x624
CONE, JAR & SAND (AFTER)__§,57  LBS. . 100
WI. OF SAND USED=__ 8.0 LBS. 0= —Jx7 1.(;0@'9 2= x 02:4) -
' 84, | ; '
. VOL. OF HOLE = WI. OF SAND USED 9,0 - vo.or_ O 4ZE . 0334 | LBS. ROCK = % ROCK
WI. OF SAND 5%, 7 CONE "1BS. MAT.
wET DENSITY = LBS. MaT.- 412 . 97 29 MOISTURE CORRECTION:

VOL. HOLE 0334_ /

DRY DENSITY = WET DEN, 107 29
100 + MOIST.
o/r4

% COMPACTION = DRY DBN- »

MAX. DFN. /7/;3’/r

x 100 = U5 . :
Y%‘%é , | | 100

4

xloo-“%?./_/o | = =

x (100 - ) + = % MOIST.

REMAPRKS:

SPEEDY DRY CORRECTION:

S.D.

1 - 8.D.
100

© Z MOI1ST.
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DISTRICT

MATERIAL TYPE . ! S;QA[ (5 [0 g = C [g; 32/  CIRCLE METHOD: A BE)D

-

Po oo p

COMPACTION SPEC'S / l

PROJECT #

TEST DATE LIFT
wUMBER | saMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
~ RIVER . SIDE ’ '
A \1-17 W Gubo — Fone? 50220+ 7 5 / Ley W// SpA2 C
: ; 7
PROCTOR INFORMATION ' FIELD INFORMATION
PRGCTOR | SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET.#4 CORRECTION MAX. DENSITY COMPACTION
' / 7S
2.60% (0./ | //3. >
CONE, JAR & SAND (FULL)_/6 .8 &  vBs. ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4
CONE, JAR & SAND (AFTER) 9.9 Z. 1ss. 100
WI. OF SAND USED= b6, 9%  LBs. (100 - ) x 1’60(0'9 X X x62.4) -
. VOL. OF HOLE = WT. OF sawp usep 0.96  _ von. or _.O042£ . 027 LBS. ROCK = 7 ROCK
WI. OF SAND 8.7 CONE Ve g 1BS. MAT. ¢
444 - %0 :
WET DENSITY = LBS. MAT. 3.64 = /30 46 MOISTURE CORRECTION:

VOL. HOLE 279
130.46

DRY DENSITY = WET DEN.

x100=/2/,02

FORMULA = MOIST., x (100-R) + R

100 + 7 § Z MOIST. 100
) 100 - +
% compacTIoN = DRY DEN. 7/ 2/:02. 4 100 = 7’3}@ _ x ( oo ) = % MOIST.
MAX. D‘ENQ /Z 3'7

REMARKS:

SPEEDY DRY CORRECTION:

SOD' =

1 - S.D.
100

© Z MOIST.




- ROl T ol e il gt wit "ol wm
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. MATERIAL TYPE B LA - & 1o g.,-5@§‘ =§i~_.a'/ CIRCLE METHOD: A B@D COMPACTION SPEC'S
TEST DATE 4 LIFT .
NIMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
ce - 5 feeprie Mea H. Ricer
S /- .. R ig“ 2/7 LS / e S
V| Golers 1230, 277 Ley WAL~ Sicle
PROCTOR INFORMATION FIELD INFORMATION
PROCTOR | SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY COMPACTION
é‘\
z.zr0 | 156 | //3./ oy

CONE, JAR & SAND (FULL) /é142—~ LBS.

CONE, JAR & SAND (AFTER) &3-~.57 Lss.

7’ g'}/LBS.

WI. OF SAND USED=

’ —
. VOL. OF HOLE = WI. OF SAND USED ~ ¥--5
WT. OF SAND
S/~ FO=H s
WET DENSITY = LBS. MAT. ¥ .3/
VOL. HOLE _, 375

DRY DENSITY = WET DEN. //5’43/
"~ 100 +¢.y'% MOIST.

% COMPACTION = DRY DEN. [0F. 26
MAX. DEN. //31/

voL. oF 04 2€

ADJ, PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x %R x SP.GR. x 62.4

575 ~  CONE

~//645

100
(100 - )x 4+ (0.9x  x  x 62.4) -
100 .
= , 0372| LBs. Rock -
LBS. MAT. % ROCK

x100= /07.06

x 100 = 74,4&

REMARKS : /”// . c;/( O, Q/ﬁ#
Rours: [, 4 gory oS S e,

MOISTURE CORRECTION:

FORMULA = MOIST.].)(;O(IOO-R) + R

x (100 - ) +

= ${ .
100 Z MOIST

SPEEDY.DRY CORRECTION:

SODQ =

1 - S.D.
100

"~ % MOIST.
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) DISTRICT

(X3

rrosect #_Winsloed Lo oo Boparf

MATERIAL TYPE_3 £/ Cla 7 Sesncl — CIRCLE METHOD: A B(QD  COMPACTION SPEC'S & _
TEST | DATE _ LIFT
NUMBER | SAMPLED SAMPLED ‘BY NO. LOCATION SAMPLE TAKEN FROM
6 //—/5'?4 7 < F' ﬁnd/ STA, 2/7-/'00; (RIVER SIDE) /Zéy Wa’7 “)%o/frc
ey’

PROCTOR INFORMATION

FIELD INFORMATION

PRGCTOR | SPECIFIC OPT. MAXIMUM | ADJUSTED % ROCK | MOISTURE ADJUSTED PERCENT
NUMEER GRAVITY MOISTURE DENSITY SPEEDY DRY RET.#4 CORRECTION | MAX. DENSITY COMPACTION
22100 156 | 113/ 253,
CONE, JAR & 16. 5% Lss.
’ SAND (FULL) 8 BS ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4
CONE, JAR & SAND (AFTER) 2. | 5 Lss. 100
wr. oF saw usep=_ /.4 3 1ss. (100 - ) x 20.9x _x  x62.4) -
© VOL. OF HOLE = WT. OF sam usep 7,43  _ voi. oF ,047%6 ° . p376 | LBs. Rock = % ROCK
WL. OF SAND PE~7) CONE y LBS. MAT. g
WET DENSITY = LBS. MAT. 3 t , = /121.7 8 MOISTURE CORRECTION:
VOL. HOLE 3 3¢
DRY DENSITY = WET DEN. /21,78 L 100 = 7/4.67 FORMULA = MOIST. x (100-R) + R
‘100 +g,7 % MOIST. 100
% COMPACTION = DRY DEN. //4,67  x100= 100 + Y 2 (00 )+ = % MOIST.

MAX DEN- /73

REMARKS: \/\/1#\:0 C@/é‘/

,Or"[/{

SPEEDY DRY CORRECTION:

SD. =

1 - S.D.
100

© Z MOIST.




DISTRICT
EE N T e .

o Ol ol el - el el wam— om
R ..

MATERIAL TYPE_B RN  CLAY SAND — CIRCLE METHOD: A B(Q D COMPACTION SPEC'S____ 75 7
TEST DATE LIFT
NUMBER | SAMFLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
. . ’
7 | 1-18-94] Kogyee A AigaL | STA. 215+50 (River SIDE) :  KEY WAY-/ABRIC MAT..
PROCTOR INFORMATION FIELD INFORMATION
PRGCTOR | SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK | HOISTGRE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY COMPACTION
2.2./ /0.] 7234 75 7,
22 _1ss.
CONE, JAR & SAND (FULL) /4. Z LBS ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4
CONE, JAR & SAND (AFTER) 6 .9 7. LS. 100
WI. OF SAND USED=__ 7,3 LBS. (100 - ) x 1‘(')'0(0'9 x X x 62.4) -
. YOL. OF HOLE = WI. OF SAND Usep 7.3 - VoL. oF 0426  _ ,03]4 | LBS. ROCK = % ROCK
WT. OF SAND 98.7 CONE LBS. MAT.
1.62 -7 3
WET DENSITY = LBS. MAT. 92 = )24 g4 MOISTURE CORRECTION:
VOL. HOLE 3|4 ' :

DRY DENSITY = WET DEN. | 24.G4
100 + g4, ()% HOIST.

117.77 _x100= 257
/23.4

x 100 = []7,77

Z COMPACTION = DRY DEN.
MAX. DEN.

FORMULA = MOIST. x (100-R) + R
.- 100

x (100 -
100

) + = % MOIST.

SPEEDY DRY CORRECTION:

REMARRS: 10/ 4/ 7, CoLp,
(40 mpfh) -

S'D. =

1 - S.D.
100

"~ % MOIST.
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DISTRICT

MATERIAL TYPE O r . . /.1;, S ot —

s B e
PROJECT # Ny 1S/pe> L ecre-< Pops o

CIRCLE METHOD: A B D

COMPACTION SPEC'S

TEST DATE LIFT
KUMBER | SANFLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM,
. ~ : 7 24 +A norouwd
8 //_Zd-?'d G@b(ﬁ N (Z:‘) 212—7‘00/60 é /VO/Z . TZu"n
LIt "
PROCIOR INFORMATION FIELD INFORMATION
PRGCTOR [ SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK MOISTURE ADJUSTED PERCENT
THBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY COMPACTION
2,210 )50 6 1731

CONE, JAR & SAND (FULL) /b . 7S~ LBs.

2.3/ Lss.
/38 viss.

CONE, JAR & SAND (AFTER)

WI. OF SAND USED=

VOL. OF HOLE = WI. OF SAND USED / 3 &

_ voL. oF 104 2€

_ WI. OF SAND CONE
4' b‘é —75 7 ?I 7
WET DENSITY = LBS. MAT. .// -
VOL. HOLE , 37 2 127,64
DRY DENSITY = WET DEN. [ 27.69  y 100 =/ 77 5

100 +< 4 % MOIST.

% COMPACTION = DRY DEN. // 7.7 5
MAX. DEN. /5,7

x 100 = /007 _

REMAPKS: ( ,@ (' C/

‘_....-_.

et ®

ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4

100
(100 - ) x + (0.9 x x x 62.4) -
100 .
- _032% | LBS. ROCK -
LBS. MAT. % ROCK

MOISTURE CORRECTION:

FORMULA = MOIST. x (100-R) + R
100
x (100 ~ ) + -
100 Z }IOISTQ

SPEEDY DRY CORRECTION:

S.D. - % MOIST.

1 — .
100




s B B T R aE e aE e
MATERIAL TYPE 70N G/'a? C/d 4 f;ly‘»tc/ CIRCLE METHOD: A B C D COMPACTION SPEC'S
TEST DATE LIFT
NUMBER SAMFLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM

7 //—Zd'74 G?o_[;.c~/V/ ’/4//”% 2067‘50/e:ue‘ﬂ Sl %QNQZO%W,A

PROCTOR INFORMATION FIELD INFORMATION

PROCTOR SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK MOISTURE ADJUSTED PERCENT
NUHBER CRAVITY MOISTURE DENSITY SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY {___COMPACTION

z.60% | 10./ | 1263

CONE, JAR & SAND (FULL) /6'76 LBS.

ADJ. PROCTOR = 100 - % R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4 -

CONE, JAR & SAND (aFTER) /.4 2~ 1ms. 100
WI. oF sawp usep= /o, 34 ims. (100 - ) x 13'0(("9 X x  x62.4) -
VOL. OF HOLE = WI. OF SAND USED (-3 ¢ - YoL. OF 0426 _ . 0216 | 1Bs. rRock = % ROCK
_ WI. OF SAND 77 CONE LBS. MAT. )
3.7% " o
WET DENSITY = LBS. MAT. 2.7 3 = [35.65 ) MOISTURE CORRECTION:
VOL. HOLE «p z /&
DRY DENSITY = WEIT DEN. /35.C5~ x 100 = /264 3 : FORMULA = MOLST. x (100-R) + R
100 + , ZZ MOIST. . 100
% COMPACTION = DRY DEN. |76.5 > x 100 = /07 2. = 100 . = % MOIST.
MAX. DEN. ~ / Z 3,7/ ' < :
SPEEDY DRY CORRECTION:
REMARKS: . S.D. = Z MOIST.
\5wa7~@ Cleow . eold 1 . 1 - S.D.
T 100




DISTRICT

T

MATERIAL TYPE DN G

ol = "l i —

£2) (/0745‘@«_/

CIRCLE METHOD: A BOD COMPACTION SPEC'S

TEST DATE LIFT
KIMBER SAMFLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM

/0 1/-20-94| Gab.e m

‘y p
_f..{_/.\—.- 2/I2+f0/80£ /\/o/‘-l—‘\ to-r v 0~f‘0~\....-h¢"-

PROCTOR INFORMATION

FIELD INFORMATION

PRGCTOR SPECIFIC
NUHEBER GRAVITY

MOISTURE

OPT.

MAXTMUM
DENSITY

ADJUSTED %Z ROCK HOISTURE ADJUSTED PERCENT
SPEEDY DRY RET.#4 CORRECTION MAX. DENSITY COMPACTION

CONE, JAR & sawp FuLL) [ 6-S7 LBS.

ADJ. PROCTOR = 100 = Z R x MAX. DEN. + (0.9 x %R x SP.GR. x 62.4

CONE, JAR & SAND (AFTER) /0. 73 Lss. 100 |
WI. OF SAND USED=__ S, € & LBs. 100- )= 209 x  x  x62.4) .
VOL. OF HOLE = WT. OF sawp usep 5. 66 _ vo. or ,042 6" _ .0/47) | LBS. ROCK = % ROCK
WT, OF SAND <7 CONE LBS. MAT.
2.?4—,3'0:2./4 ?
VET DENSITY = LBS. MAT. Z-/¥ = J45.57 MOISTURE CORRECTION:
VOL. HOLE + 0/47 .
DRY DENSITY = WET DEN. /4557 4100 = ] 33. 85 ‘ FORMULA = MOIS?'l’éo(loo'R) +R
100 +7.0 % MOIST. -
- — x (100 - +
% COMPACTION = DRY DEN. /33:57 x100=/9/). . 100 ) = % MOIST.
MAX. DEN “ :
. 1 . / Z 3’ ¢ . .
SPEEDY DRY CORRECTION:
REMARKS : D S.D. = % MOIST.
NE | 1- 5D
on € 100
Fol v




) (S —M—i——‘ﬁﬁ—%—-—-—

REMARKS:

- Seem n,7..5[za/z - oty

. MATERIAL TYPE DA, Groy Cleg. Sorvof - CIRCLE METHOD: A B(©D COMPACTION SPEC'S Y BRL
V4 P4
~ TEST DATE , LIFT
KUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
, to/ Ke. Fabric modte]
— | 11-2-74 . Frsie A !
PROCTOR_INFORMATION FIELD INFORMATION
PROCTOR | SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK MOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY. SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY COMPACTION
2605 | 101 1 26.3 fg
CONE, JAR & SAND (F - BY vss.
, s (FULL) /é 4 BS ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x 2R x SP.GR. x 62.4
CONE, JAR & SAND (AFTER) 77/ LBs. 100
NT. OF SAND UsED=__ /3 1ss. (100 '3’?’/) x1239+ 0.9 x 33 x 2 1% 62.4) -
100 /3/.0
- VOL. OF HOLE = WT. OF SAND USED 7. /3 - voL. or _,0426 . 029 LBS. ROCK = % ROCK
WI. OF SAND 779 CONE LBS. MAT.
WET DENSITY = LBS. MAT. “° = 1 3% 85 MOISTURE CORRECTION:
VOL. HOLE
' 0Z96
DRY DENSITY = WET DEN. [_Ej.%r x 100 = /79 O}l FORMULA = MOIST. x (100-R) + R
100 +7£ % MOIST. ‘ .- 100
2 coMpacTION = DRY DEN. ) 29.04 x 100 = f 7, i{ : (10203 = = R MOIST.

SPEEDY DRY CORRECTION:

S.D.

© # MOIST.

1-S8.D.
100




T FrEIY ANSCAYLRAIRTE 8 K LIAIIF YURLL XIUI.LUI.‘ LAASEASINS T W7 PY N

- - -

DRY DENSITY = WET DEN. /32,5

x 100 = /22,23

' DISTRICT___ PROJECT # Ui Siow  LVEE ~ KevyR
MATERIAL TYPE _BRN, CiAY - SAND CIRCLE METHOD: A B C/D COMPACTION SPEC'S
TEST DATE ‘ LIFT
NUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
-2/ ' 74 : / 40" It
#lp |n2rqy | Koves /£ 4 STA. 212450 /40" DS L rn TurmarROMND
PROCIOR INFORMATION FIELD INFORMATION
PRGCTOR | SPECIFIC OPT. MAXIMUM | ADJUSTED % ROCK | HOISTURE ADJUSTED PERCENT
NUMBER | GRAVITY MOISTURE | DENSITY SPEEDY DRY | RET.#4 CORRECTION | MAX. DENSITY COMPACTION
2.603 | /0
CONE 15.28 .
» JAR & SAND (FULL) 2 LBS ADJ., PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ZR x SP GR. x 62.4
CONE, JAR & SAND (AFTER) 3./ LBs. 100
WI. OF SAND USED=____7./%  1ms, (100 - ) x 1‘50("'9 X x  x62.4) -
. VOL. OF HOLE = WI. OF SAND USED 7.1% - VOL. OF 0446 _ _ p2z8 LBS. ROCK = % ROCK
- WI. OF SAND 28,7 CONE LBS. MAT.
WET DENSITY = LBS. MAT. 3.7/ = /325 MOISTURE CORRECTION:
VOL. HOLE  .02§ ’

FORMULA = MOIST, x (100-R) + R

100 +g,4 % MOIST. 100
100 - +
7% COMPACTION = DRY DEN. /22,23 x 100 = 77Z x (. 100 ) = 7Z MOIST.
MAX. DEN. -3 4

SPEEDY DRY CORRECTION:

REMARKS::

S.D,

1 - S.D.
100

© % MOIST.
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DISTRICT PROJECT # W/A/SLOW Z;VEE /? £PAI R
MATERIAL TYPE SAN GARLY CALY SAWD CIRCLE METHOD: A B /D  COMPACTION seec's___ 757
. : 4
TEST DATE , LIFT
SMBER | saMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
' KEYway /»’Aﬂﬂ/e MATL.
. )-2.1 - FIN,
PROCTOR_INFORMATION FIELD INFORMATION
PRGCTOR | SPECIFIC OPT. MAXIMUM | ADJUSTED % ROCK MOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY. SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY COMPACTION
2,608 /0.1 /23,4 26.6
Cb s "5 ]
NE, JAR & SAND (FULL) /é ¢ ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x %R x SP.GR. x 62.4
CONE, JAR & SAND (AFTER) 9.9 5  wLss. 100
. YOL. OF HOLE = WI. OF SAND USED 6.59 _ voL.or 0426 -+ _ 0247 | LBS. ROCK - % ROCK

WI. OF SAND 9%.7 CONE - LBS, MAT. -
'WET DENSITY = LBS. MAT. 3| =128, [ MOISTURE CORRECTION:

VOL. HOLE . g )42 e

R add . .

DRY DENSITY = WET DEN. 12%.] x100 = /7227 FORMULA = MOIST. x (100-R) + R

100 +7,4 % MOIST. ' / . 100

g x (100 - ) + -

% COMPACTION = DRY DEN. //% 27 x 100 = 94 4 Z 160 = % MOIST.

MAX. DEN. 724

REMARKS ¢

SUYNNY - cLEAr~

SPEEDY DRY CORRECTION:

SD. -

1 - 8.D.
100

© % MOIST.




PROJECT # Win sloe> lec e  Ropa .p

DISTRICT
MATERIAL TYPE SA- "\d) “w— CIRCLE METHOD: A B @ D COMPACTION SPEC'S
o
TEST DATE 4 LIFT
WUMBER SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
Mt‘c@' Y, ’ B
[ 1W-219 cobe - Way | 2425 et d N Turnaroo ot
PROCTOR INFORMATION FIELD INFORMATION
PRGCTOR SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
IUMBER CRAVITY MOISTURE DENSITY. SPEEDY DRY RET.#4 CORRECTION MAX. DENSITY COMPACTION
z:2le | /5.6 1131

CONE, JAR & SAND (FULL)_F/ é' 4/ I;BS.

ADJ. PROCTOR = 100 — X R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4 -

CONE, JAR & SAND (AFTER) 3' S 2/x.ns. 100
WI. OF SAND USED= 7 &5  LBS. (100 =~ )x _ +(0.9x  x  x 62.4) -
100
. VOL. OF HOLE = WI. OF sAW Usep 783  _ vor. oF . 0Z2 € _ ,5357| LBs. Rock = % ROCK
WI. OF SAND TFe 7 CONE ' LBS, MAT.
S.4e .
WET DENSITY = LBS. MAT. <. & & = )26.97 MOISTURE CORRECTION:
VOL. HOLE _ 5349 :
DRY DENSITY = WET DEN. /Z6-77 x 100 = )/ 2.5 C FORMULA = MOIST. x (100-R) + R
© 100 +6.2J% MOIST. . 100
A 100 -
% COMPACTION = DRY DEN. //7.5C x 100 = fp0% x (100 = )+ = % MOIST.

HAX. DFN. //3’/

SPEEDY DRY CORRECTION:

REMARKS ¢

S.D.

.1 - S.D.
100

© % MOIST.
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DISTRICT PROJECT # WinsSloes Leve ¢ Repurr
MATERTAL TYPE SAND Y CIRCLE METHOD: A B()D  COMPACTION SPEC'S _ 95/
TEST DATE | LIFT
NUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
. ’ i
/S |12z | movee F 7 s, ziz+50 ¥ H’{{ MNIRTH  TU RNARDUND
PROCTOR_INFORMATION FIELD INFORNATION
PROCTOR | SPECIFIC | OPT. MAXIMUM | ADJUSTED Z ROCK | MOISTURE ADJUSTED PERCENT
NUMBER | GRAVITY ~ | MOISTURE | DENSITY. | SPEEDY DRY | RET.#4 | CORRECTION | MAX. DENSITY | COMPACTION
z.zlo | 1856 | 1/3/
38 Lss. ‘
CONE, JAR & SAMD (FULL) /6,38 Lbs ADJ. PROCTOR = 100 - Z R x MAX, DEN. + (0.9 x IR x SP.CR. x 62.4
CONE, JAR & sanD (AFTer) 9, 4 4  1ms. 100
WI. OF SAND USED= (.94  Lss, (100 - ) x 1‘501"-9 x x x 62.4) -
- VOL. OF HOLE = WI. OF SAND USED 6.74 - VOL. OF .0426 = _ 023 LBS. ROCK = 7 ROCK

WI. OF SAND 28.7 CONE ' "LBS, MAT.
WET DENSITY = LBS. MaT. 3.75 = /32393 MOISTURE CORRECTION:

VOL. HOLE 02§ ,
DRY DENSITY = WET DEN. /33,93 x100 = /23 3 FORMULA = MOIST. x (100-R) + R

100 + g (% MOIST. E 100
X COMPACTION = DRY DEN. /233 x 100 = /00 J§ + x (101005 ) + = % MoIsT.

MAXC.D-EN. //3‘ I

SPEEDY DRY CORRECTION:

REMARKS:

s.Do =

1 - S.D.
100

© & MOIST.




DISTRICT

savedtans wuubd b dawadiciiay Disddlivaisishyd T Liddad) VULIFRGL Luty wuliholiLLL

s L
LI

progect #__\Niasloe Lere ¢ Lo peiz

" MATERIAL TYPE ZRN, GAAY (Ly Ao CIRCLE METHOD: A B(G)D COMPACTION SPEC'S 957
TEST DATE , LIFT
KUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM

/6

)I-28-%

: L
Royes Feemsef (27

STA. 210 'fO(V[Ayo 510k

KEY WA |
SABRIC T{;E NCH

PROCTOR INFORMATION

FIELD INFORMATION

PRGCTOR SPECIFIC OPT. MAXTMUM ADJUSTED Z ROCK HOISTURE ADJUSTED PERCENT
RCMEER GRAVITY MOISTURE DENSITY- SPEEDY DRY RET.#4 CORRECTION MAX. DENSITY COMPACTION
2.60% /0. / /26,3

CONE, JAR & SAND (FULL) /5.6% Lss.

ADJ. PROCTOR = 100 — Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4

CONE, JAR & SAND (AFTER) 7. 60 LBS. 100 '
WI. OF SAND USED= &.08%  LBS. (100 - ) x 1'(')'0(0‘9 x x x 62.4) =
. VOL. OF HOLE = WT. OF SAND usep 8. 0% - VoL, OF ‘9426 0393 LBS. ROCK = % ROCK
WE. OF SAND 92¢.7 CONE LBS, MAT.

WET DENSITY = LBS. MAT. 5 19 = /32 0¢C MOISTURE CORRECTION:

VOL. HOLE ;393 ‘ ‘ . :
DRY DENSITY = WET DEN. /272,06 x100 = /23,65 FORMULA = MOIST‘I’(;O(IOO"R) +R

100 + 6.3% MOIST. |
% COMPACTION = DRY DEN. /23:65 x 100 = /00 Z ' = (10(1)08 L = % MOIST.

MAX- D_EN. /23,‘44 . .

REMARKS:

SPEEDY DRY CORRECTION:

s.Do = ) z MOIST-

1 - S.D.
100
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DISTRICT PROJECT # Lf///vs row LEVEE  RepPdIR
" MATERIAL TYPE SAND Y  —~ CIRCLE METHOD: A B C D COMPACTION SPEC'S 95 > 7,
TEST DATE | LIFT
NUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
|7 |//-28-94|RoxE Fecmsten ﬂV STA. 213+00 6948/ Normy TuRAROUND
PROCTOR INFORMATION FIELD INFORMATION
PRGCTOR | SPECIFIC OPT. MAXINUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY. SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY COMPACTION
CONE, JAR & SAND (FuLL) 76.02  1gs.
’ ( ) ' ‘ADJ.PROCTORﬂlOO"ZRXMAX-DEN-+(09xZRxSPGR.x621;
CONE, JAR & SAND (AFTER) §.64  LBS. 100
WI. OF SAND USED= _7-38  1ss. (100 - ) x 1'(';0(0-9 x x x 62.4) -
- VOL. OF HOLE = WTI. OF SAND USED 7.38 - VOL. OF ¢ 04Z-é 032 2. LBS. ROCK - % ROC
WL. OF SAND 28, 7 CONE . “1BS, MAT, K
4.¢2 -.7

WET DENSITY = LBS. MAT. 3.72 ' MOISTURE CORRECTION:

VOL. HOLE .37 2 12174 .N
DRY DENSITY = WET DEN.  /Z2/. 74 x 100 = //4.85 FORMULA = MOIST. x (100-R) + R

100 + 4,0 £ MOIST. .. 100
z 4. % o x (100 - ) +
 COMPACTION = DRY DEN. _//4. 85 x 100 = /00 + = % MOIST.

o 100
MAX. DFN. //3' /
SPEEDY DRY CORRECTION:
REMARKS: S.D. = % MOIST.
1 - S.D.
100




R O W N e I e
DISTRICT

Kgﬁq IR

mu - - o B
PROJECT # U//INSZ00/) LLV, Jf’

MAX. DEN.

Lo X |

£,

4

_MATERIAL TYPE _BRN (oRAY LL8Yy Sqh0 CIRCLE METHOD: A B C D COMPACTION SPEC'S ?25%
f /' . .
TEST DATE . LIFT -
WUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
L | KEY Wy
. /1-29- \ V . /
/[y 79| Rovee £ |¢ 220400 /LMD SipE apen Thened
PROCTOR. INFORMATION FIELD INFORMATION
PROCTOR | SPECIFIC OPT. MAXIMUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET.#4 CORRECTION MAX. DENSITY COMPACTION
2. 608 /0. | 12.6. 3
CONE, JAR & /6.25 .
E, J saND (FULL)__ /6. . LBS' ADJ. PROCTOR = 1oo - Z R x MAX. DEN. + (0.9 x %R'x sp CR. x 62.4
CONE, JAR & SAND (AFTER) 8.9 2 LBS. 100
WI. OF SAND USED= 7. 73  LBs. (100 _- ) x 1;5(°°9 x x x 62.4) =
. VOL. OF HOLE = WI. OF SAND USED /. 7.3 . VvoL.oF ,0426 . ,0357| LBS. ROCK = % ROCK

WI. OF SAND 98,7 CONE LBS. MAT.
VET DENSITY = LBS. MaT. 4.22 /78 2/ MOISTURE CORRECTION:

VOL. HOLE (o35 7
DRY DENSITY = WET DEN. [/ 2. 7] w100 /07 25 FORMULA = Moxs'r.laéogoo-n) +R

100 + - % MOIST.

ey x (100 - +

% COMPACTION = DRY DEN. _ /CS:25 x100= §§ % o0 ) = % MOIST.

SPEEDY DRY CORRECTION: .

REMARKS:

S.D.
1-S.D.
100

© Z MOIST.




DISTRICT progrcr # WILISLOW qu/,-f_ Repsig
MATERIAL TYPE SAAnY CIRCLE METHOD: A B C D COMPACTION SPEC'S ?5 _70
TEST DATE LIFT ,
NUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM _ :
Bott, 2 / ‘
(7 |11-29-94 | Royer F s L1rr | STA.- 202495 60 Lfp  SouTH TURNARIUND
PROCTOR INFORMATION FIELD INFORMATION

PROGCTOR | SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK HMOISTURE ADJUSTED PERCENT
NUMBER CRAVITY MOISTURE DENSITY SPEEDY DRY | RET.#4 CORRECTION MAX. DENSITY COMPACTION

2,210 15,6 113,/

CONE, JAR & SAND (FULL) /6.4<4 1ss.

ADJ, PROCTOR = 100 ~ Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4

CONE, JAR & sawp (aFTER) .84 1ms. 100 ‘
wT. oF sanp usep= 7 60  Lss. {100 - ) x 1‘;0(0'9 X x  x62.4) =
© VOL. OF HOLE = WI. OF samp usen 7,60  _ vov. oF 0426 . ,0344-| LBS. RoCK = % ROCK
WI. OF SAND 98,7 CONE ! LBS. MAT. :
34 2.7 4.18
'ET DENSITY = LBS. MaT. &, - 1215 MOISTURE  CORRECTION:
VOL. HOLE ., [ 3424 - . .
DRY DENSITY = WET DEN. _ 12)'S x 100 = // 2,3 FORMULA = MOIST’lgo(loo-R) ==
100 +7, 7 Z MOIST. :
- ; A7 100 - + -
% COMPACTION = DRY DEN. /1 3.5 x100 = /CC A 24 100 . % MOIST.
MAX. DEN. /3] :
- ] ! d
SPEEDY DRY CORRECTION:
REMARKS: : S.D. = % MOIST.
100




» [ - - L s
DISTRICT PROJECT # ll’/}? IS ey AL A DA e
. ... N 4
MATERIAL TYPE ABcv &.f' - Cl o CIRCLE METHOD: A BCD COMPACTION SPEC'S .7:?/0
TEST DATE LIFT
NUIMBER SAMPLED . SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
| L KEY wAy
19 o 20)- .\ﬁﬁ . 4
20 111-30-94 | Rowe F£ f STA.218+25: ZLAMD SIDE - ryer, TRENCH
PROCTOR INFORMATION : . FIELD INFORMATION
PRGCTOR SPECIFIC OPT. MAXIMUM ADJUSTED Z ROCK MOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY SPEEDY DRY i RET,#4 CORRECTION MAX. DENSITY COMPACTION

CONE, JAR & sanp (FuLL) /G,C%  Lss.

ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x %R x SP.GR. x 62.4 =

CONE, JAR & SAND (AFTER) 3+ /2 LBS. 100 |
WI. OF SAND USED=__ 7,36 LBS (100 - ) x +(0.9x x x62.4) -
' - 100 ,
. VOL. OF HOLE = WI. OF SAND Usep 7,36 - VoL oF 9426 " _ 537 | LBS. ROCK = % ROCK
WI. OF SAND  0::, > CONE LBS. MAT.
5.04% -7 4 R
WET DENSITY = LBS. MAT. v = /35 525 MOISTURE CORRECTION:
VOL. HOLE (37 e
100 +7, § X MOIST. e 100
Tt -
% COMPACTION = DRY DEN. /25,2 x100= 700+ x (100 )+ = 7% MOIST.

1o
wm.mm. /Z3=f v i ) 100

SPEEDY DRY CORRECTION:

REMARKS : ' . S.D, = © % MOIST.

1 - S.D.
100




DISTRICT PROJECT # WVEL L - ‘C TR
- MATERIAL TYPE SAND Y CIRCLE METHOD: A B C D COMPACTION SPEC'S 95%
TEST DATE LIFT

NUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM

H L:,L- ~ - h. & . )
2/ |1-30-" | Royce £ wf}* y 57A. FC03 35 4 3 SOUTH  TUTVARGUND
PROCTOR INFORMATION FIELD INFORMATION

PROCTOR | SPECIFIC OPT. MAXTMUM ADJUSTED % ROCK HOISTGRE ADJUSTED PERCENT

NUMBER CRAVITY MOISTURE DENSITY SPEEDY DRY _ | RET.#4 CORRECTION MAX. DENSITY COMPACTION

2.210 /56 /13, ]

~ 0 ’
CONE, JAR & saND (FuLL) /8. 3%  1ps.

ADJ. PROCTOR = 100 -~ Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4 =

CONE, JAR & SAND (AFTER) O-2 77 1ps. 100
WI. OF SAND USED=___ 7, 29  LBs. A0 - ) x 2 0.9x x x62.4).
. VOL. OF HOLE = WI. OF SAND USED .29 . VoL.oF 0&726 _ 03) LBS. ROCK = % ROCK
WI. OF SAND g 7 CONE ! LBS. MAT. )
M - £ éy .
P ] . > 7.2 N
WET DENSITY = LBS. MAT. 2. /7 = /20,32 . MOISTURE CORRECTION:
VOL. HOLE 3y . .
- }? g o : .
DRY DENSITY = WEL DEN. 7/ 20.32 100 = /73,29 FoRMULA = MOLST 130(10°-R) R
100 +¢, » % MOIST. :
Py 100 - +
% COMPACTION = DRY DEN.  //3.27 x100= /00 - 2L 100 : = X MOIsT.
MAX. DEN. //3./ i : .

SPEEDY DRY CORRECTION:
REMARKS: . ' . S.D.

1 - S.D.
100

= * Z MOIST.




DISTRICT PROJECT # "‘/ ,4'.‘ ' ',» ~.»' :{_/ t’ / '.~ ° '3'.. 4{‘.:.:",\ . \
' MATERIAL TYPE S0 CIRCLE METHOD: A B C D COMPACTION SPEC'S o
TEST DATE LIFT
WUMBER | SAMFLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
e ~ . - ‘.r' ’ f :'; ~ - - 7 it/ /- : -3 :
2L u-30-9d Kewee /- e 574, 20 2400 T2 F /@ SourH TURNALOAND
| PROCTOR INFORMATION FIELD INFORMATION
PROCTOR | SPECIFIC OPT. MAXTIMUM ADJUSTED % ROCK MOISTURE ADJUSTED PERCENT
NUMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET. #4 CORRECTION MAX. DENSITY COMPACTION
' / /51'\4 ".; f
N ¢ :
CONE, JAR & SAND (FUL 5.-%  ims.
s J SAND (FULL) / BS ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ZR x SP.GR. x 62.4 =
CONE, JAR & SAND (AFTER) .78 LBS, 100
WI. OF SAND USED= (.73  LBS. (100 - ) x 1'50(0'9 X . x 62.4) =
A9 3 .
© VOL. OF HOLE = WI. OF SAND USED 6,43  _ vou.or 0424 . 223 | LBs. Rock = % Rock
WI. OF SAND 7¢.7 CONE LBS. MAT. .
LBS. MAT ."5 /2,6
WET DENSITY = . . = /17 MOISTURE CORRECTION:
VOL. HOLE 23
r s
100 + 7, { % MOIST. 00
Z CoNPACTION = DRY DEN. /77 x100= 9§37 200 )+ = % MOIST.
MAX. DEN. o 7 e

REMARKS:

S.D. ) =
1 - S.D.
100

SPEEDY DRY CORRECTION:

© % MOIST.
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WNSLOW

PISTRICT FROJECT # LEveE REPALIR
MATERIAL T¥PE__ SANDY CIRCLE METHOD: A B C D COMPACTION SPEC'S 92’7‘" %
TEST | DAIE . LIFY %
NUMBER | saMPLED SAMPLED BY §O. LOCATION SAMPLE TAREN FROM
NBL : 'z,y 8
23 [12-1-9%| foyee Ffmsrzkj F-”"/ sTd, 2032+64: 27 ' sourh TokuaRoand g
FROCTOR TRFORNATION FIEID TNFORMATION - 3
PROCTOR | SPECIFIC’ | OFI. MAXTMUM | ADJUSIED Z ROCK | HOISTGRE ADJOSTED PERCENT g
NUMBER | GRAVITY. MoISTURE | DEusrTY | seEpy bRY | RET.#4 | CORRECTION | MAX. DENSITY | COMPACTION z
Z2l /5.6 "3/ g
/6.79 1 - 2
CONE, JAR & SAND (FULL) . L3S, ADJ. PROCTOR = 100 - £ R x MAX, DEN, + (0.9 x IR x SP.CR. xsz.-§
CONE, JAR & SAWD (AFTER) 7,57  1ss. 100 ' &
WI. OF SAND USED=__ 7.2 2 _LBS. 100 = 05 x  x624) . g
© VOL. OF HOLE = VT, OF SAND USED - VOL. OF _.0426 ' . ,2 LBS. ROCK i
WI. OF SAD  §%,7 coNE . 0306 | 5w, % Roat
4. 37 R | 7 g .
WET DENSITY = LBS. MAT, 2.67 = 7/9.93 MOISTURE CORRECTION:
VOL. HOLE 0306 m————
DRY DENSITY = WET DEN.  //2.93 100 = ///.8 FORMULA w MOIST. x (100-R) + R
100 + 7 2 ¥ MOIST. * /11877 . 100 E
% COMPACTION = DRY DER. _ ///,877 x100= 95:%/ X 110‘1’05 ) = % MOIST.
m. D-ENU j/ 3./ g
SPEEDY DRY GORRECTION:
REMARKS: 5., = EgMOIST.,., 8
l - S.0.
100




DISTRICT

MATERIAL TYPE BRN . GRAY .CLAY SAND

erogecT #__tinsiow  LEvEE  REPALR,

95 %

100

CIRCLE METHOD: A n@:n COMPACTION SPEC'S ﬁ
- ° * 1
¢
TEST DATE , LIFT 3
NUMBER | SANPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM g
."’ L ’ : . ; Ay
- _ W I . Rey waAy/
24 |12-1-%4) Royeg F 14 pd STA, ZHHy RIVER SIDE FABRIC TRENCH ;
- ,
PROCTOR_INFORMATION - e T FIELD INFORMATION
PROCTOR | SPECIFIC' ] OFPT. MAXTNOM, | ADJUSTED % ROCK | YOISIURE ADJUSTED PERCENT 3
NUMBER | GRAVITY uorsTURE | DEmsITY | sPEepy bRy | RET.#4 | comrECTION | Max. pewsrry | coMpacTiom
2.608 | 10 1263 §
' - 8
CONE /6,0 . .
» 3R & sam (eois)_/6.07 yzs. ADJ. PROCTOR = 100 - Z R x MAX. DEN. + (0.9 x ¥R x SP.CR. x 2. 5
CONE, JAR & SAD (aFTER)  8-46  y1ms. 100 ' L
WT. OF SAND USED=___ 7 6/  u3s, (00- )x 1;050.9 X x _ x62.4) . %
- VOL. OF HOLE = WI. OF SAND USED 7,6/ ° _ vo. oF _.0426 . 9345 | LBS. Rock - % RoC
WL. OF SAND 7%.7 CONE ) LBS. WAT,
: g
WET DENSITY = LBS. MAT. 4.4 - MOISTURE €O
o LI /29565 MOISTURE CORRECTTON:
DRY DENSITY = WEL DEN. /29. 565  x 100 = FORMULA = MOIST. x (100-R) + R :
100 + ¢,% MOIST. * /22,23 . 100
' x (100 ~ ) + - E
% COMPACTION = DRY DEN. /22,23  x 100 = 997 356 % MOIST.
MQ D.ENC , 2 3. 4 %
SPEEDY DRY CORRECTION:
° : T
REMARKS: S.D, = % MOIST, . 5
1 - 5.0,



DISTRICT

PROJECT #

1

winsLow Leveg REPAIR

MATERIAL T¥PE_/g4n, GRAY CAY - SAUD CIRCLE METHOD: A B C D COMPACTION SPEC'S__ 9.5 i
. . . - [
] . . l(-{ﬁ.l
TBsT | DATE _ LIFT i
NUMBER ] SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM / K
. WAy
7 - . - NP b KEey - 8
25 [2-1-% | Royee F 4 / S5TA, 20880 RIVER SIPE PABRI¢ TRENCH &
"~ FROCTOR TNFORNATION — FIELD TNFORMATION 3
PROCTOR | SPECIFIC’ | OPT. MAXTHOM | ADJUSLED % ROCK | MOISTURE ADJUSTED PERCENT g
NUMBER | GRAVITY morsrume | vewstry | semmv owy | merf4 | comRecrion | MAX. DENSITY | CONPACTION
2608 | /00 | 1263 g
J6:22 g i ' 8
CONE, JAR & SAWD (FOLL) /7 L.B5. ADS. PROCTOR = 100 - X R x MAX. DEN. + (0.9 x %R x SP.GR. x 62. 5
CONE, JAR & sAwD (areer) 7 A0 1ms, i00 ' 5
P + (0.9 % p4 x 62.4)
WI. OF SAND USER=___ .96  LBS. 100 22 ;%
. YOL. OF HOLE = WI. OF SAxp usep  6.96 . voL. or . 0426 . LBS. ROCK o

: WI. OF SAND 98,7 CONE ) 0277 | f55 . . % Rocl 5

WET DENSITY = 1LBS. MaT. 3.6 - MOISTURE CORR :

DRY DENSITY = WEL DEN. _/29.032 4100 = /22,159

100 + 5,6 % HOIST.

% COMPACTION = DRY DEN, /22./89

WAX. DEN.

123,4

x 100 = ??70

FORMULA = MOIST. x (100-R) +R
~ 100

5(100' }‘l' -

% MOIST,

100

pigd UTED

SPEEDY DRY CORRECTION:

48°d

8.0,

= ¥ MOIST,, .
1 - S.B.
100



DISTRICT ' PROJECT #__WitySlow  LEyec Repk 12,
MATERTAL TYPE 5«:1,/.' CRSY . -CLAY -SANPD CIRCLE METHOD: A B CD  COMPACETON SPEC'S _§5% R
. 1
TEST DATE ) LIFT o
NUMBER | SaMPLED SAMPLED BY NO. 1OCATION SAMPLE TAREN FROM R
. asH . | ; | ’ '
26 [%/5/94] kopee f e st 209160 £ Leves z
“PROCTOR TRFORMATION FIELD INFORMATION 3
PROCTOR | SPECIFIC' | OPT, MAXMUM ADJUSTED £ ROCK HOISTURE [ ADJUSTED PERCENT g
NOMBER | GRAVITY MOTISTURE | DENSITY | SPEEDY DRY | RET.#4 | CORRECTION | MAX. DENSITY | COMPACTION 5
CONE, JaR & sawp (FuiL)__ /6. 15 yms. . 8
s ADJ. PROCTOR w» 100 ~ % R x MAX, DEN. + (0.9 x AR x SP.CR. x 62.;
CONE, JAR & SAND (AFTER)__ %58  ums. 1co ' 5
WT. OF SAND USED=__ £, 57  LBS, 00> ) x S02x _x  x624). %
. YOL. OF HOLE = WI. OF Sawp Usep  6.57  _ won.or 042§ . pz39 | LBS. ROCK - %800
HI. OF SAND . ?3.7 CONE . ¢ LBS. HAT. E‘
WET DENSITY = LBS, Mar. 7, 9§ - /24.6% HOTSTURE CORRECTION:
. VoL HOLE | p739 —
DRY DENSITY = WET DEN. /2 4.6%% 100 = /7 FORMULA = MOIST. x (100-R) + R
100 + 4, ¢ 2 HMOIST. * 119, 2oz . 100 E
% COMPACTION = DRY DEN.  //9.202 =x 100 = %4 gz Q00— )+ = X MOIST,
MAX, DEN ‘ 100 ,,,
St 1234 %

SPEEDY DRY CORRECTION:

99°d

S.D. =
1 - S.Db.

100

* % MOIST, .




DISTRICT

e

Py o o ————

- mmoyEct f__yiNSeow  Levee  REPAIR

MATERTAL TYPE JAY (ALY - ClAY_ - S4uD CIRCLE MRTHOD: A B CD  COMPACTION SPEC'S 252 i
7 . . |
TEST DATE . LIFT %
WUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
_ ‘ © FINISH “ . ’
27 12/5/94 | foyee £ o STA, 208+70 ¢ Levee g
“PROCTOR INFORNATION T - FIELD_INFORMATION . é
PROCTOR | SPECIFIC' | OPZ. MAXTHUM | ADJUSTED % ROCE | MOISTURE ADJUSTED PERCENT
NUMBER | GRAVITY MOISTURE | DENSITY | SPEEDY DRY | RET.#4 | CORRECTION | MAX. DENSITY | COMPACTION 5
— st
CONE, JAR & SAMD (pir)_ /6./3  13s. . 2
» m,mocmg-lﬂo-zl!xmx.bm.-l-(O.Qx&xsr.mgﬁz.é
CONE, JAR & SAWD (AFTER)__ 7: 22 1ps, 100 ' A
. 9 . (100 - J)x +(0.9% x _x62.4)a
WI. OF SAND USED=__ f . 11S T .
* YOL. OF HOLE = WT. ofsamusnn- £.9/ « VOL. OF .0426' « 0274 LBS. ROCK - 2 RoC)
WT. OF SAND 2% 7 CONE : L3S, MAT, .
| WET DENSITY = LBS. MAT. 3,57 . ; MOISTORE CORRECT
DRY DENSITY = WET DEN, /30.292  y 100 = /25,52 FORMULA = MOIST. x (100-R) + R
100 + 3,g X HOIST. . 100
% COMPACTIOR = ﬁ ngu. 12652 %100 = /00 +7; = “"303 L
» Eu‘

723.4

RIBIARKS:

R
SPEEDY DRY CORRECTION:
) o

- 8

© % MOIST., .




F'T:_:.-----._--T--'-f

PROJECT #_MNSlow Leyer  REPAIR

/23,4

REMARKS:

DISTRICT . :
MATERIAL TYPE_JZEN , GRAY _[LAY - SAND CIRCLE METHOD: A B ¢ D  COMPACETON SPEC'S 5% i
- 3 ) l
. : o
TEST DATE ] LIFT %
NUMBER | SAMPLED SAMPLED BY NO. LOCATION SAMPLE TAKEN FROM
‘@ FnisH o ’ 8
28 V2/5/94 | Royce K 6. S7A. 216400 £ LEVEE 3
~ FROCIOR TREDKHATION il - " FIELD INFORMATION
PROCIOR | SPECIFIC | OPT. VAXTHUM |  ADJUSTED % ROCK | MOISTURE ADJUSTED PERCENT é
NUMBER | GRAVITY MorsToRE | DpENSITY | sPeevy pRY | RET.#4 | cORRECTTON | MAX. DENSITY | COMPACTION -
2,608 | 0 /26.3 2
. ' 8
/6. . -
CONE, JAR & SAND (FULL)__/4.05 _ 1BS . ADJ. PROCTOR w 100 ~— % R x MAX. DEN. + (0.9 x %R x SP.GR. x 62. 5
CONE, JAR & SAND (AFTER) 9. 34  1Bs. 100 : L
WI. OF SAND USED= &.7)  LBS. (00 - ) x 1‘(‘}‘0““&5— X x62.4) %
. VOL. OF HOLE = WI. OF SAND USED 4.7/ - VOL. OF _ 0426 . 07254 | 13S. ROCR = % ROCI
: WE. OF SAND 95 7 CONE ) LBS. MAT. .
WET DEWSTTY = LBS. MAT. _ 3.28 - /29./2 MOISTURE CO :
VOL. HOLE ., 0254 129/ ~RoTiRE CORRECTION :
DRY DENSITY = WET DEN,  /29./3 5200 723.9 ForLe = HOIST. x _(100-R) +
100 + 4, 2% HOTST. . 100
% COMPACTION = fg DEN. /23.9 x 100 = /oaz = gogob' 2
. DEN.

SPEEDY DRY CORRECTION:

= & MO1IST. E
;
x|

S.D.

1 - 8.0,
100

ve"

= ) 31‘!0151‘.{,.
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SPEEDIE

AND ASSOCIATES HENRIETTA SPEEDIE, C.EO.
GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS JAMES A. SPEEDIE, P.E.
11020 N. 26th AVE., SUITE 805  PHOENIX, ARIZONA 85020 » (602)997-6391 o FAX (02) 9435508 GREGG A, CREASER, P.E.

BRETT P. CREASER, P.E.
DONALD L. CORNELISON, P.E.

April 18, 1995

Mr. Kent Delph

Cella Barr Associates
4911 East Broadway
Tucson, Arizona 85711

RE: Reports of Laboratory Tests
Winslow Levee Riprap
Winslow, Arizona

Dear Mr. Delph:

As requeéted by Surface Contracting, we have performed laboratory testing of the
referenced materials obtained from the quarry at Bidahochi and from stockpiles at the
levee site.

Test results from these samples are identified as Lab Sample No.s 842-001 through
942-022, copies of which are attached hereto. Laboratory testing was performed by
NICET-certified technicians, under the overall supervision and review of the writer, who
is a registered professional engineer in the State of Arizona.

As always, should you have any questions, please do not hesitate to call.




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 9/20/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting LAB SAMPLE NO.: 942-001
BORING NO.: - FIELD SAMPLE NO.: ~ . SAMPLE DEPTH: -
MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 9/15/94 TESTED BY: JB/DP DATE: 9/15/94
REMARKS:

SAMPLE LOCATION: Quarry-Bidahochi, Arizona

MECHANICAL ANALYSIS:

24 1NCK 100 100

18 [HCH 100
12 INCH 13
§ INCH 28
3 1/2 INCH 10.74 0-3.0

TOTAL SAMPLE WEIGHT (1b.): 4822.2
LOS ANGELES ABRASION:

% Loss -~ 100 Revs: 3.5
% Loss - 500 Revs: 15.6
SPECIFIC GRAVITY:** A B c AVG
Bulk Specific Gravity: 2.864 2.863 2.853 2.860
$.S.D. Specific Gravity: 2.907 2.902 2.898 2.902
Apparent Specific Gravity: 2.991 2.978 2.988 2.986
Absorption (%): 1.5 1.3 1.6 1.5
SULFATE SOUNDNESS (%) LOSS: 5.6

* Out of Specification

*¥*%¥ Specific Gravity Tests were performed on (3) individual +6"
samples and Percent of Absorption calculated based on §.5.D
and oven dry weights.




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805  PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 10/30/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting LAB SAMPLE NO.: 942-003

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 10/19/94 TESTED BY: JB/DP DATE: 10/19/94
REMARKS: 2704 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

S SATeEe e

MECHANICAL ANALYSIS:

18 INCH
12 1HCH

6 INCH
3 1/2 iNCH

TOTAL SAMPLE WEIGHT (1b.): 7002.1




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 10/30/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting LAB SAMPLE NO.: 942-004

BORING NO.: = FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 10/27/94 TESTED BY: JB/DP DATE: 10/27/94
REMARKS: 3037 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

24 INCH 180 108
18 [HCH 57

12 1HCH 3
§ IKCH 11
3 1/2 1HCH 2.6 0-5.0

TOTAL SAMPLE WEIGHT (1b.): 5068.5




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/07/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting - LAB SAMPLE NO.: 942-005

BORING NO.: = FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/07/94 TESTED BY: JB DATE: 11/07/94
REMARKS: 5371 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

18 INCH
12 INCH
6 IHCH
3 1/2 InCH

TOTAL SAMPLE WEIGHT (1b.): 8144.7




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/07/94
LOCATION: Winslow, Arizona )
CLIENT:  Surface Contracting , LAB SAMPLE NO.: 942-006

BORING NO.: -~ FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/07 TESTED BY: JB DATE: 11/07/94

REMARKS: 6472 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

U TKCH 100 100
18 INCR 81
12 1NCH ’ 57
§ LHCH 10

3 1/2 I4CH 1.8 0-5.0

TOTAL SAMPLE WEIGHT (1b.): 7468.2




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/08/94
LOCATION: Winslow, Arizona '
CLIENT: Surface Contracting . LAB SAMPLE NO.: 942-007

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/08/94 TESTED BY: JB DATE: 11/08/94
REMARKS: 7211 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

24 IKcH 100 100
18 NCH 82
12 1HCH ’ 31
8 1HCH 3.9
3 1/2 IHCH 0.4 0-5.0

TOTAL SAMPLE WEIGHT (1b.): 7344.8




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE B0S - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/10/94
LOCATION: Winslow, Arizona

CLIENT:- Surface Contracting : LAB SAMPLE NO.: 942-008

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/10/94 TESTED BY: JB DATE: 11/10/94
REMARKS: 8774 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

£VE
2 INCH 100 100
LIRL ‘ 74
12 INCH ' 45
§ INCH 15
3 1/2 14CH 1.4 0-5.0

TOTAL SAMPLE WEIGHT (1b.): 7155.6




SPEEDIE
AND ASSOCIATES

GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 « PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/11/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting LAB SAMPLE NO.: 942-009

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/11/94 TESTED BY: JB DATE: 11/11/94
REMARKS: 9630 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

....................

3 1/2 INCH 1.7¢ -0-5.0

TOTAL SAMPLE WEIGHT (1b.): 7978.4




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/15/94
LOCATION: Winslow, Arizona

CLIENT: = Surface Contracting : LAB SAMPLE NO.: 942-010

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/15/94 TESTED BY: JB DATE: 11/15/94
REMARKS: 10,600 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

U
18 1HCH
12 INCH
§ IRCH

3 1/2 INCH

TOTAL SAMPLE WEIGHT (1b.): T945.7




AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24t AVE., SUITE 805 » PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/18/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting . LAB SAMPLE NO.: 942-011

. BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/18/94 TESTED BY: JB DATE: 11/18/94
REMARKS: 12,285 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

3 1/2 1ncH

TOTAL SAMPLE WEIGHT (1b.): 6154.5




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/22/94
LOCATION: Winslow, Arizona ’
CLIENT: Surface Contracting . LAB SAMPLE NO.: 942-012

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/22/94 TESTED BY: JB DATE: 11/22/94
REMARKS: 13,978 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

...............................

AL ]
18 INCH
12 1HCH

L
31/2 1uc

TOTAL SAMPLE WEIGHT (1b.): 7062.8




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

{ i . — : .

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/23/94
LOCATION: Winslow, Arizona

CLIENT: = Surface Contracting : LAB SAMPLE NO.: 942-013

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/23/94 TESTED BY: JB DATE: 11/23/9%4
REMARKS: 15,324 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICA

4 1NGH 100 100
18 INGH 80
12 IHCH ' 3
6 INCH 1.1

3 1/2 1KGH 0.3 0-5.0

TOTAL SAMPLE WEIGHT (1b.): 9409.9




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/28/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting . LAB SAMPLE NO.: 942-014

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/28/94 TESTED BY: JB DATE: 11/28/94
REMARKS: 16,393 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

31/ 14CH

TOTAL SAMPLE WEIGHT (1b.): 8363.2




SPEEDIE
AND ASSOCIATES

GEQTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
11029 N. 24th AVE., SUITE 805 » PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting , LAB SAMPLE NO.: 942-015

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/30/94 TESTED BY: RM DATE: 11/30/94
REMARKS: 18,000 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

3 1/2 1hch 1.3 0-5.0

TOTAL SAMPLE WEIGHT (1b.): 7888.5




SPEEDIE

AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
11029 N. 24th AVE., SUITE 805 » PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona ’
CLIENT:  surface Contracting . LAB SAMPLE NO.: 942-016

BORING NO.: -~ FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 11/30/94 TESTED BY: RM DATE: 11/30/94
REMARKS: 19,100 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

24 1NCH 100 100

18 INCH 18

12 (HoH ' 5

6 INCH g

3 1/2 1NCH .1 6-5.0
TOTAL SAMPLE WEIGHT (1b.): 6112.5




SPEEDIE
AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
11029 N. 24th AVE., SUITE 805 ¢ PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting . LAB SAMPLE NO.: 942-017
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -
MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 12/2/94 TESTED BY: RM DATE: 12/2/94
REMARKS: 21,400 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

24 INCH
18 INCH

12 IHCH
6 IKCH
3 1/2 1NCH

TOTAL SAMPLE WEIGHT (1b.): 6898.8




SPEEDIE

AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
11029 N. 24th AVE., SUITE 805 » PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/9
LOCATION: Winslow, Arizona ’
CLIENT:  Surface Contracting : LAB SAMPLE NO.: 942-018
BORING NO.: ~ FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 12/2/94 TESTED BY: RM DATE: 12/2/94
REMARKS: 21,580 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

U INCH 100 100
18 [NCH 18
12 1HCH ’ 43

8 NCH §
3 1/2 15CH 0.9 0-5.0

TOTAL SAMPLE WEIGHT (1b.): 1743.4




SPEEDIE

AND ASSOCIATES

GEOTECHNICAL / ENVIRONMENTAL / MATERIALS ENGINEERS
11029 N. 24th AVE., SUITE 805 = PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona .

CLIENT: Surface Contracting LAB SAMPLE NO.: 942-019

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 12/5/94 TESTED BY: RM DATE: 12/5/94
REMARKS: 23,200 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

“ 24 INCH 100 100

18 IHCH _ 8
12 IucH 44
6 INCH 12
3 1/2 1KCH 1.9 0-5.0
TOTAL SAMPLE WEIGHT (1b.): 5411.2

0 v \




SPEEDIE
AND ASSOCIATES

GEOTECHNICAL | ENVIRONMENTAL / MATERIALS ENGINEERS
11029 N. 24th AVE., SUITE 805 » PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona

CLIENT: Surface Contracting i LAB SAMPLE NO.: 942-020

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 12/7/94 TESTED BY: RM DATE: 12/7/94
REMARKS: 25,400 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

2 fHcH
18 INCH
12 1NCK

6 INCH

3 1/2 1HCH

TOTAL SAMPLE WEIGHT (1b.): 5645.5




SPEEDIE
AND ASSOCIATES

GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona '

CLIENT:  Surface Contracting . LAB SAMPLE NO.: 942-021
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -
MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 12/8/94 TESTED BY: RM DATE: 12/8/94
REMARKS: 26,073 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

U INCH
18 INCH
12 1NCH
§ INCH

3 1/2 IncH

TOTAL SAMPLE WEIGHT (1b.): 6597.0




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11020 N 24th AVE., SUITE BOS - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LLOCATION: Winslow, Arizona

CLIENT: Surface Contracting . LAB SAMPLE NO.: 942-022

BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -

MATERIAL DESCRIPTION: 24" minus Riprap

SAMPLED BY: client DATE: 12/9/94 TESTED BY: RM DATE: 12/9/94

REMARKS: 26,803 Tons delivered to site at time of test

SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

U INCH 100 104
18 1HCH 81
12 1HCH ) 61
§ INCH §
3 1/2 14Ch 0.3 0-5.0
TOTAL SAMPLE WEIGHT (1b.): 6468.0




PROJECT NO: 940959TS
SPEEDIE

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL/MATERIALS/SITE ENGINEERS

DAILY FIELD REPORT

PROJECT Winslow Levee Repair Project DATE November 16, 1994
LOCATION - Winslow, Arizona WEATHER Cloudy/windy
CONTRACTOR Pierson Construction ENG/TECH.  Robert Muns
CLIENT'S REPRESENTATIVE Kent Delph/Cella Barr Associates
CONTRACTOR’S REPRESENTATIVE Joel Perkins

VISITORS ON SITE

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
slurry cutoff wall construction. Contractor is working north from
Sta. 208 + 00; excavator was about Sta. 210 + 00 when the writer
arrived on site.

The writer observed the contractor's quality control testing
on samples of bentonite slurry taken at about Sta. 209 + 50.
Material met project specifications. The contractors method of
placing slurry backfill also appeared to meet specifications.

The excavator encountered layers of sandstone beginning about
10" below existing ground, starting at approximately Sta. 210 + 50.
The mass of sandstone is fairly solid below 15' depth. Kent Delph
told Mr. Lewis it would be acceptable to reduce the trench depth to
go over the solid mass of sandstone, as long as the excavation was
at least 18' deep in that area. The writer made numerous random
depth measurements and determined that the trench was at least

18.4' deep in the rocky area, and 20' deep in most places.

ENG./TECH. Robert Muns

60.11TIM




SPEEDIE

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL/MATERIALS/SITE ENGINEERS

DAILY FIELD REPORT

PROJECT Winslow Levee Repair Project DATE November 17, 1994
LOCATION "Winslow, Arizona WEATHER Clear/breezy
CONTRACTOR Pierson Construction ENG/TECH.  Robert Muns
CLIENT'S REPRESENTATIVE Kent Delph/Cella Barr Associates
CONTRACTOR’S REPRESENTATIVE Joel Perkins

VISITORS ON SITE

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
construction of the bentonite slurry cutoff wall. The contractor
continues trench excavation from Sta. 210 + 60 working north.

The excavator is still encountering large rocks at about 15'
below natural ground level, from Sta. 210 + 50 to Sta. 211 + 50.
The writer continued making depth checks during the excavation
process. The trench was at least 18.5' deep in the rocky area. The
excavator scraped hard rock at that depth at sSta. 211 + 00.
Excavator encountered easy digging to 20' depth from about Sta. 211
+ 50 to Sta. 212 + 50. Excavation stopped for the day at this
point. Backfill was completed to Sta. 210 + 50 by day's end.

The writer sampled bentonite backfill twice during the day and
determined that the material met project requirements for
consistency (slump). The writer also sampled bentonite slurry

twice. The slurry met project specifications for viscosity and unit

weight.

ENG./TECH. Robert Muns

60.11T/M




PROJECT NO: 940959Ts
SPEEDIE

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL/MATERIALS/SITE ENGINEERS

DAILY FIELD REPORT

PROJECT Winslow Levee Repair Project DATE November 18, 1994
LOCATION Winslow, Arizona WEATHER Clear/windy
CONTRACTOR Pierson Construction ENGJTECH. Robert Muns
CLIENT'S REPRESENTATIVE Kent Delph/Cella Barr Associates
CONTRACTOR'S REPRESENTATIVE Joel Perkins

VISITORS ON SITE

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
construction of the bentonite slurry cutoff wall and to perform
tests on bentonite slurry an& slurry backfill.

Two slump tests were performed on slurry backfill. Those tests
indicated the slurry backfill met project specifications for mix
consistency. One set of slurry samples was tested for viscosity
and unit weight. Slurry trench was finished before lunch so there
was no sample of slurry taken after that. Test results on the
slurry were acceptable. The slurry sample from 15' below the top of
the trench was unusually dense today (82 pcf), probably due to the
sandstone particles in the slurry, from scraping and breaking
sandstone with the excavator. The slurry backfill at that point
weighed 108 pcf, so the requirement for slurry density being at

least 15 pcf lighter that backfill is met.

ENG./TECH. Robert Muns

60.11T/iM




SPEEDIE

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL/MATERIALS/SITE ENGINEERS

DAILY FIELD REPORT

PROJECT Winslow Levee Repair Project DATE November 21, 1994
LOCATION Winslow, Arizona WEATHER Clear

CONTRACTOR Pierson Construction ENG/TECH. Robert Mums
CLIENT'S REPRESENTATIVE Kent Delph/Cella Barr Associates
CONTRACTOR’S REPRESENTATIVE Joel Perkins

VISITORS ON SITE

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
construction of the bentonite/soil cutoff wall. The slurry trench
is completed to the cutoff wall hinge line. Contractor placed geo
grid over slurry backfill in trench, overlapping the trench sides
by 4 to 5 feet, then began placing clayey sand mixed with some
bentonite slurry on top of geo grid attempting to "bridge" the set
slurry in the trench.

The writer spoke to Joe Lewis about his proposed procedure for
mixing dry bentonite and soil for the slope cutoff wall. An outline
of the plan is as follows:

The soil for the slope fill (green clayey sand/import) is
spread uniformly about 2' deep by 30' wide and 800' long. The
bentonite will be spread by the loader bucket in 4 strips about 8°'
wide. Approximately 200' of the soil will be worked at a time,
placing 3000 lbs. of bentonite on each 8' by 200' strip and mixing
it to a 1' depth with an agricultural disc. The process to be

repeated on the lower 1' of soil after the first foot of material

is used.

ENG./TECH. Robert Muns

60.11TM




SPEEDIE PROJECT NO: 940959TsS

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL/MATERIALS/SITE ENGINEERS

DAILY FIELD REPORT

PROJECT Winslow Levee Repair Project DATE November 22, 1994
LOCATION Winslow, Arizona - WEATHER Cloudy

CONTRACTOR Pierson Construction ENG./TECH. Robert Muns
CLIENT'S REPRESENTATIVE Kent Delph/Cella Barr Associates
CONTRACTOR'S REPRESENTATIVE Joel Perkins

VISITORS ON SITE

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
construction of the bentonite/soil cutoff wall. The contractor was
preparing the bentonite/soil mixture for use on the slope portion
of the cutoff wall, mixing imported clayey sand with bentonite,
using a farm tractor and agricultural disc.

The writer observed the placement of bentonite on the soil to
be mixed, and determined that the process would result in a mixture
containing at least 2.04 % bentonite by weight, assuming that the
soil in place has a unit weight of 100 pcf or less (maximum density
is approximately 104.2 pcf) Joe Lewis is planning to add a higher
percentage of bentonite later, as he has extra material on hand
which would raise the bentonite content to around 2.6%.

The agricultural disc does an effective job of mixing soil and
bentonite.

The excavations to tie-in new bentonite cutoff wall into the
existing bentonite core were completed at stations 208 + 00 and 213

+ 00. The existing core is visible.

ENG./TECH. Robert Muns

60.11T/M




PROJECT NO: 940959Ts
SPEEDIE

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL/MATERIALS/SITE ENGINEERS

DAILY FIELD REPORT

PROJECT Winslow Levee Repair Project DATE November 23, 1994
LOCATION Winslow, Arizona : WEATHER Clear

CONTRACTOR Pierson Construction ENG/TECH.  Robert Muns
CLIENT’S REPRESENTATIVE Kent Delph/Cella Barr Associates
CONTRACTOR'S REPRESENTATIVE Joel Perkins

VISITORS ON SITE

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
construction of the bentonite/soil slope cutoff wall.

The contractor had mixed bentonite and approved clayey sand
with an agricultural disc with just over 2.0% bentonite in the mix
(see Daily Field Report dated 11/22/94). They started the slope
cutoff wall by backfilling the two tie-in trenches with
bentonite/soil mixture, to tie the slope cutoff wall into the old
bentonite core. The trenches were backfilled in lifts, each 1lift
spread about 8" to 10" deep with a trackhoe, and compacted
thoroughly with the trackhoe bucket. The writer performed field
density test in each trench, and observed the entire operation to
ensure consistent compaction. Test results indicated acceptable
compaction. After the tie-ins were backfilled, bentonite/soil
mixture was placed across the face of the levee from Sta. 208 + 00

to sta. 213 + 00, one lift about 10" deep. A large sheepfoot was

used for compaction.

ENG./TECH. Robert Muns

60.11TIM




PROJECT NO: 940959TS
SPEEDIE

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL/MATERIALS/SITE ENGINEERS

DAILY FIELD REPORT

PROJECT Winslow Lévee Repair Project DATE November 28, 1994
LOCATION Winslow, Arizona - WEATHER Clear

CONTRACTOR Pierson Construction ENGJ/TECH. Robert Muns
CLIENT'S REPRESENTATIVE Kent Delph/Cella Barr Associates
CONTRACTOR’S REPRESENTATIVE Joel Perkins

VISITORS ON SITE

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
construction of the bentonite/soil slope cutoff wall.

Construction continues on slope cutoff wall, with the
contractor using a paddle wheel scraper to move the mixed soil/
bentonite and to place the material on the slope. Dual-drum
static sheepfoot being used for compaction. The writer performed
one sand cone density test on the lift completed today. Test
results showed acceptable compaction. Moisture was 9.6 % below
optimum, but thap will allow the bentonite good well potential in
place.

The embankment £ill was built out past the T.0.E of slope, so
the top of the slope could be formed by pushing the excess material
up the slope with the D-8 CAT. The CAT was used to roughly shape
the slope to near finished grade and the material was compacted

with the sheepfoot working up and down the slope face.

ENG./TECH. Robert Muns

60.11T/M




i

PROJECT NO:  940959Ts
SPEEDIE

AND ASSOCIATES SHEET 1 OF 1

GEOTECHNICAL /MATERIALS/SITE ENGINEERS

CLIENT'S REPRESENTATIVE
CONTRACTOR’S REPRESENTATIVE Joel Perkins
VISITORS ON SITE

DAILY FIELD REPORT

PROJECT Winslow Levee Repair Project DATE November 29, 1994
LOCATION Winslow, Arizona WEATHER Cloudy
CONTRACTOR Pierson Construction ENG/TECH.  pobert Muns

Kent Delph/Cella Barr Associates

PROGRESS OF WORK

The writer was on site at the clients request to monitor the
construction of the bentonite/soil slope cutoff wall. Fill
construction is complete except for trimming to finished grade.

The writer attended today's construction progress meeting, and
expressed concern over the contractor's method of embankment
construction; pushing fill up the slope, placing it on an inclined
area, and compacting on an incline, rather than adding fill in
level lifts and later trimming the slope. Kent Delph/Cella Barr
Associates acknowledged these concerns, but seemed satisfied with
the contractor's methods.

The writer performed two nuclear density tests on the finished
slope face. Test results indicated relative compaction of 94.7 %

and 93.1 % of a standard proctor.

ENG./TECH. Robert Muns

60.11T/M




NA - Not Approved
A - Approved

** Sand Cone Method

* Rock/Moisture Corrected Value

-y s
SPEEDIE T1ABULATION OF FIELD DENSITY TESTS
AND ASSOCIATES Year 1994
GEQOTECHNICAL/MATERIALS/SITE ENGINEERS
Sheet lof 1
Project Winslow Levee Repair Project Project No. 940959Ts
Location Winslow, Arizona
Client Cella Barr Associates Contractor Pierson Construction
5 8 )
g S s E €25 E £ %288 2 58 588 0z, &
sE 58 5 8 § 585 8zh5 2S5 °zs 55 288 5§ § @2
22 23 e 9 = OSSO0 =S6a £30 £o0o0 &0 a0 o a T,
Feet % P % % %
1 4837.0 Cutoff Wall/Tie-in 959 N/A A 11/23/94 RM
Sta. 208 + 00 005
2 4838.0 Cutoff Wall/Tie-in 959 l104.6 10.8 102.2 N/A A 11/23/94 RM
sta. 213 + 00 005
3 4842.0 cCutoff Wall/Slope 959 N/A A 11/23/94 RM
Sta. 210 + 70 005
4 4843.0 Cutoff Wall/side slope 959 N/A A 11/28/94 RM
Sta. 209 + 40 005
5 4842.5 Cutoff Wall/Side slope 959 104.6 10.2 N/A A 11/29/94 RM
Sta. 210 + 00 005
6 4844.0 Cutoff Wall/Side slope 959 104.6 11.9 N/A° A 11/29/94 RM
Sta. 209 + 30 005
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TRENCH SLURRY TEST LOG

PROJECT: Winslow Levee Repair Project PROJECT NO: 940959TS DATE: 11/17/94
LOCATION: Winslow, Arizona CLIENT: Cella Barr Associates
CONTRACTOR: Pierson Construction SUPPLIER: Material Processed on Site
Weather: Clear Ambient Temp. 62 ‘F
TIME SLURRY MARSH MUD MUD
OF TEST LOCATION TEMP - F FUNNEL WEIGHT WEIGHT
TEST Viscosity Density Density
TECH |.D. (0.1 1b/gal) (0.5 1b/ft3)
9:33 an | Slurry Trench/ Top of Trench 52 39.5 - 65.5
RM Sta. 210 + 80
9:35 an | Slurry Trench/-15.0 T.O.T 50 44 - 70.0
RM Sta. 210 + 80
11:00 am | Slurry Trench/ Top of Trench 54 42 - 68.0
RM Sta. 210 + 80
2:05 pm | Slurry Trench/ Top of Trench 58 42.5 - 68.5
_RM Sta. 212 + 00

R KS: Backfill Slumps: (1) 9:30 am Sta. 209 + 00 4.5 inches
(2) 2:00 pm Sta. 210 + 00 4.0 inches
(3) 4:50 pm Sta. 210 + 40 4.25 inches



SL

ST LOG

PROJECT: Winslow Levee Repair Project
LOCATION: Winslow, Arizona

e

PROJECT NO:

CLIENT:

940959TS
Cella Barr Associates

DATE:

11/18/94

CONTRACTOR: Pierson Construction SUPPLIER: Material Processed on Site
Weather: Partly cloudy/windy Ambient Temp. 35-55 'F
TIME SLURRY MARSH MUD MUD
OF TEST LOCATION TEMP - F FUNNEL. WEIGHT WE IGHT
TEST Viscosity Density Density
TECH 1.D. (0.1 1b/gal) (0.5 1b/ft3)
9:35 am | Slurry Trench/ Top of Trench 46 40 - 74.5
RM Sta. 212 + 50
9:35 am | Slurry Trench/-15.0 T.0.T 42 - 82.0
RM Sta. 212 + 50
10:00 am | Slurry Backfill 44 - - 108.0
RM Sta. 211 + 80
REMARKS : Backfill Slumps: (1) 9:30 an Sta. 210 + 70 3.5 inches
(2) 2:00 pm Sta. 211 + 50 4.5 inches




SPEEDIE

AND ASSOCIATES

GEOTECHNICAL AND SITE ENGINEERS

MOISTURE-DENSITY RELATIONS

prOJECT:  Winslow Levee Repair Projectproyget No.: 940959TS pare._ 11/5/94
LocaTioN:__Winslow, Arizona -

cLienT:____Cella Barr Associates LAB. SAMPLE NO.: 959-001

BORING NO.:______=_____FIELD SAMPLE NO.:_= SAMPLE DEPTH: - SAMPLE ELEV. (TIP)__~
SOIL DESCRIPTION: Brownish grey clayey sand

METHOD OF COMPACTION: ASTM D698-A

TESTED BY:__JM paTE:__11/3/94 CHECKED BY:__ JB DATE : 11/5/94

i ’ |
L 125

120 , T s

P4

DRY DENSITY(PCF)

115

L 4

: i

MOISTURE CONTENT (PER CENT)

MAXIMUM DRY DENSITY____123.4 PCF OPTIMUM MOISTURE CONTENT__ 10.1 %
Specific Gravity: 2.608

I 6 8 10 12 14

60.22-T/M
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SPEEDIE
l AND ASSOCIATES
. GEOTECHNICAL AND SITE ENGINEERS
l MOISTURE-DENSITY RELATIONS
pROJECT: __Winslow Levee Repair Projectproyect n0.:940959TS pate: 11/5/94
I LocaTioN: _Winslow, Arizona
cLIENT:__Cella Barr Associates LAB. SAMPLE NO.: 959-002
BORING NO.:___— ______ FIELD SAMPLE NO.:__— __ SAMPLE DEPTH:____— __ SAMPLE ELEV. (TIP):__=
I SOIL DESCRIPTION: Brown clavey sand with a trace of gravel
A METHOD OF COMPACTION: ASTM D698-A
TESTED BY:__JM pATE:___11/3/94 CHECKED BY:__JB DATE : 11/5/94
i
I[ 115
] ¢ :
) a P A N,
: A : ‘\‘\
l @ 110 L s K |
a [ s ‘
I >~ ;
x z
= el
!
I 105 ' 2
|
] ; .
T T 11
| i |
I‘ 10 12 14 16 18
' MOISTURE CONTENT (PER CENT)
MAXIMUM DRY DENsiTY__ 113.1 PCF OPTIMUM MOISTURE CONTENT__ 12-6 %
I Specific Gravity: 2.210

60.22-T/M




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Repair Project PROJECT NO. 940959TS DATE: 11/19/94
LOCATION: Winslow, Arizona

CLIENT: Cella Barr Associates LAB SAMPLE NO.: 959-003
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -
MATERIAL DESCRIPTION: Greenish clayey sand with a trace of gravel
SAMPLED BY: client DATE: 11/1/94 TESTED BY: JB DATE: 11/2/94
REMARKS: Proposed backfill material for slurry backfill

SAMPLE LOCATION: O'Haco Pit

MECHANICAL ANALYSIS:

| NCH 100 100
INCH 100
I NCH 98 90-100
| KCH 9
1KCH 98
INH - 98
.4 9 10-100
8 38
10 98
1§ 81
30 80
. 40 184 35-65
. 50 58
100 36
. 200 23.9 20.0-50.0
LIQUID LINIT: 50
PLASTIC LIMIT: 23

PLASTICITY INDEX: 27




SPEEDIE

AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805 - PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Repair Project PROJECT NO. 940959TS DATE: 11/20/94
LOCATION: Winslow, Arizona

CLIENT: Cella Barr Associates LAB SAMPLE NO.: 953-004
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH: -
MATERIAL DESCRIPTION: Greenish clayey sand with a trace of gravel
SAMPLED BY: RM DATE: 11/17/94 TESTED BY: JM DATE: 11/17/94
REMARKS:

SAMPLE LOCATION: Stockpile on site/west of trench

MECHANICAL ANALYSIS:

INCH 100
1NCH 97 30-100
INCH %
INCH %
| HCH %
. $5 10-100
§ 9
10 3
16 $
30 81
.40 174 35-85
. 50 5§
. 100 30
. 200 2.9 20.0-50.0
LIQUID LINIT:
PLASTIC LINIT:
PLASTICITY INDEX:




SPEEDIE

AND ASSOCIATES

GEOTECHNICAL AND SITE ENGINEERS

MOISTURE-DENSITY RELATIONS

proJecT: Winslow Levee Repair Project ppoygct no.: 940959TSpate._ 11/20/94
LOCATION:_Winslow, Arizona

cLiEnT:__Cella Barr Associates LAB. SAMPLE NO.: 959-005
BORING NO.:___~ ______FIELD SAMPLE NO.:__—~ SAMPLE DEPTH: - SAMPLE ELEV. (TIP):__~
SoIL DESCRIPTION: _2% Dry Wt.Bentonite and Greenish clayey sand (Blended)
METHOD OF COMPACTION: ASTM D698-A
TESTED BY: JB DATE: 11/17/94 CHECKED BY:___JB DATE : 11/18/94
) T
—
1 l !
[ L
i i
ot |
110 :
i
; |
-— ! i
lL . -
o B §
> ‘ :
5 105 = LT
m [
= T = = ‘
(=] i
! oy
x o= -
o N N 4
L T
I j) i
100 . : -
1 1 ‘
[ i
i i '
1 [r 1 i
— b il : !
T 173 ; T 1
; B . I J 8
14 16 18 20 22

MOISTURE CONTENT (PER CENT)

MAXIMUM DRY DENSITY 104.6 PCF OPTIMUM MOISTURE CONTENT 18.1 %o

60.22-T/M
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l JOSEPH S. LEWIS, JR
19 Calle Moate Vista De
Tempe, Az 85284
(602) 820.9946

PROJECT: Winsiow Lavee Repair Project
Arizona

RECORD OF SLURRY TRENCH DEPTH AND ELEVATION OF BOTTOM GF TRENCH

Cate lTlma JStaton  |Reference 'om¢4l§mvm op Back- Emmu
Station___ +207eet_[va0feet [+60feet [+a0Teet +100 faet !Loads Del
1114 39
11145 74
11A5] 11:00 AM|___ 20800 |Platform 18. 0
11:00 AM|___ 20820 [Platform 18.30 366 5
TO0AM | 20840 |Platform X 372 ki)
T:00AM]|___ 20860 |Piatfarmn 18.60 372 14
3:00 AM|___ 20880 [Platiorm 18.60 188
. 11:00 AM]___ 20500 20.80 41 0
19151 05.:30 PM | 20520 [Piatiorm 20.80 a1 a
11161 0000 AM|___ 20040 |Piatform 20.6¢ 312 13
IG00 AM | 20660 [Platform 20. 312 14
T1:00AM|___ 20060 [Pratform 20.20 %04 18
1Z30 PM|___ 21000 [Plattorm 20.20 404
G130 PMI___ 21020 Platform 20.00 40 2
0230 PM|___ 21040 [Piaterm 20.00 40
19161 03:30 PM|___ 21060 IPlatfiorm 20.00 T 0
TIAT] 05X 080 [Piatform 20.00 [
10:30 AM 1100 |Pratform 16.00 360 |Sandsione 12
11:15 AM 21120 [Platterm 19.00 360 |Sandstone 15
01:30 PM 1140 [Platform 20.00 -
230 PM1__ 21160 [Platform 18.00 380 |Sandstone Bottom 19
GI:00 PM|___ 21180 |Patform 20. 4001 1 2
03:50 PM | 2. L)
04:00 PM|___ 21220 |Platform 21 320
11A7 | 04:45 PM|___ 21240 IPitform 20,00 400
1118 09.30 AM|___ 21260 |Flatfiom 20.00 400
76:30 _‘ﬁ*_m Platform 20,00 400
WTW—‘— e —
[Total Sq Pt 5628 ol Yards Todets 2573
ICubic Yard 1471

BENTONITE AND SLURRY TRENCH TEST RESULTS

‘est Date me Location [Marsh  [Marsh Marsh rench |
Number Sampled of Sample Funnel Funnel Bottom  [Density  |Slump Mbeed
: (TONS) _J
——q [Mxer  [5foot 15 foot
Requrred 140 sac min 849 min_ |70.0 min_|2-8 inches
1 A5 | 1030 AM 1205+00 [ 655 3
718 | 11:50 AM IMIXER 42 . —
K A5 02 45 PM 1208+35 37 865 10113 154}
r 151 0255 PM IMIXER
2 T S 39
il TIAG| CBd5AMT 43
F3 117161 08:00 AM 1209+00 42 €5 102 35 19.6
3 08:10 AM 1209+00 a3 88.9]
4 02:30 PM (210+00 42
5 02:40 AM [210+00 43 88
1 1117 10:45 AM (210+80 308 85.5 101 45 14
2 1117 10:50 AM (210+80 48 70
3 1417] 11:30 AM 40 85.5
4 11171 03:00 PM [211460 42 60
8 1117 03:06 BM {21460 43 70.2
|
1 11118 09:4S AM {212+50 40 395 108 12
2 1118 | 09:50 AM [212+50 48 80 4
!
] [Totai Bentohite 61
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| DESIGN NOTES AND COMPUTATIONS

SUBJECT: wmsz.o[w LEVEE REPAIR PRITECT
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Orcra
s Environmental, inc.
Earth & En vir Onmen tal 3232 West Virginia Avenue
Phoenix, Arizona 85009-1502
: Tel (602) 272-6848
9 December 199 K
AGRA Job No. LT94-3222 Fax (CORZTETER o
Report No. 6 % -
oo th

Speedie & Associptes Geotechnical
and Site Engineers
11029 North 24th Avenue -
Suite 805 |
Phoenix, Arizona 85029

Attention: Ms. Jgn Babcock
;

RE: WINSLOW LEVEE REPAIR 940959TS
BENTONITE SLURRY BACKFILL

|
[

!

As you requestea, we have completed one hydraulic conductivity test for the
referenced projectj. The bentonite slurry material was sampled by Mr. Bob Mums on
November 17, 1994 and was delivered to our Phoenix laboratory on November 30,
1994 by Ms. Jan {Babcock.

The material was}delivered in a 5-gallon plastic bucket. It had undergone apparent
drying shrinkage dut cracks appeared on the surface only. A Shelby tube was pushed
into the material to retrieve a sample for testing. The sample was then tested in
accordance with ASTM D5084.

|
We have no way of knowing if this sampling method simulates the condition of the
bentonite slurry backfill at various depths in the constructed trench. The resuits should
be used for information only.

|
Should you have #ny questions, please do not hesitate to contact us.

Respectfully subrﬂiﬁed,

AGRA Earth & Em}lironmental

Joéseph A. Phl"lps P.E.
Laboratory Mana er

skn/J4-24

l
|
! Engineering & Environmental Services
|
b
i
|
|
|

Nt e




' AGRA Earth & Environmental
I b
PROJECT: WINSLOW LEVEE REPAIR (940959TS) JOB NoO. LT94-3222
' SAMPLE:  959-006 ‘ W.0. NO. 6
LAB NO. 8
SAMPLE DATE 11-17-94
l HYDRAULIC CONDUCTIVITY TEST (ASTM 5084-90)
FALLING HEAD, RISING TAIL
AVERAGE PERMEABILITY 3.8E-07 cm/sec
l WET DENSITY | 108.7 pef
DRY DENSITY | 833 pcf
VOLUME | 24455 cc
. INITAL MOISTURE 36.9%
|
MOISTURE @ SATURATION 30.4%
MAGNITUDE 011‘ TOTAL BACK PRESSURE 61.0 psi
I RANGE OF HYDIRAULIC GRADIENT USED 26 to 24
|
l TIME INTERVAL K K
sec cm/sec ft/yr
l 59 4.68E-07 4.34E-01
. 81 4.22E-07 4.37E-01
l 123 3.45E-07 357E-01
l 156 2.93E-07 3.04E-01
| A AGRA
‘ Earth & Environmental




APPENDIX F
SURFACE
CONTRACTING
PAY REQUESTS




82/18/1395 11:19 682-933~4700 SR O JRUT WAV
License . A-070218

/ /
t 7/

/ /
/ / SURFACE CONTRACTING INC.
/ / P.O. BOX 3704
7/ GLENDALE, ARIZONA 85311

/ /
¢t 7 (682) 435-9187

INVOICE

Navaijoc County _ Pebruary 9, 1995

Plood Control Division
P.0O. Box 668
Holbrook, Arizona 86025

Attn: Mr. Ken Kube

Ref: Winslow Levee Riprap Supply
Bib Na. B-94-87-261

ITEM NO. DESCRIPTION QUANTITY UNIT PRICE TOTAL
1. Mobilization 1 18 22,000.00 22,000.00
2. Riprap 17,387.35 CY 22.4@ 3B7,684.64
3. Tragfic Control 1 18 5,000.20 5,000.00
21, 160.co
4. Road Repair 2.694 LS 40,000.00 —27,750<9%8—
S. Testing : 1 LB 8,500.0@ 8,500.00
SUBTOTAL A5@;93%4.64,
Ssod4ad 0y
LESS RETENTION 10% -@-
LESS PREVIOUS ESTIMATE -38a,866.18
TOTAL DUEB 8 70,068+-46
“lo, 0184l

on -c’
2 -16 95

.




31994 11:82 582-53=-0704 SURFACE & JMH CONTAGC FRac oL

Licenae No. A-070218
™~

~.

I'4 /
lZ r/
/ /
/ ¢ SURFACE CONTRACTING INC.
/ / P.0. BOX 3704
1z GLENDALE, ARIZONA B5311
/ / .
/1 /7 {6@2) 435-9187

INVOICE

Navaio County November 14, 1994

flood Control Division
P.O. Box 668
Holbrook, Arizona 86025

Attn: Mr. Ken Kube

Ref: Winslow Levee Riprap Supply
Bib No. B-94-087-261

IIEM NO, RESCRIPTION QUANTITY UNIT PRICE TOTAL
l. Mobilization 1 18 22,800.00 22,000.00
2. Riprap 5575.78 CY 22.40 124,897.36
3. Traffic Control 9.3¢ L8 5,000.00 1,500.00
4. Road Repailr -0- LS8 4e,000.90 -9~
5. Testing 0.3¢ L8 g8,500.00 2,559.90
BUBTOTAL "150,947.36
LESS RETENTION 10% -15,094.74
TOTAL DUB "Te135,852. 62




. License No. A-@70218

AT

/ /

11
&rr 2 AN

> / ! SURFACE CONTRACTING INC.
2 (! 9‘9'4 rl P.0. BOX 3794
/- t ¢+ GLENDALE, ARIZONA 85311
/

1t (602) 435-9187

INVO

Navaic County November 3@, 1994
Flood Control Division

. P.0. Box 668

Holbrook, Arizona 88025

Attn: Mr. Ken Kube

Ref: Winslow Levee Riprap Bupply
Bib No. B-84-07-261

ITEM NO. DESCRIPTION QUANTITY UNIT FRICE  TOTAL

I 1. Mobilization 1 LS 22,000.00 22,000.00

2. Riprap 12,074.04 CY 22.40 270,458.58

3. Traffic Control .70 L8 ,000.00 3,500.00
4. Road Repair -@- L3 40, 2300.00 -2-

5. Testing 8.7¢ L8 8,500.00 5,950.00

SUBTOTAL 301,908.58

LESS RETENTION 10% -36,190.86

LESS PREVIOUS ESTIMATE -135,852.62

TOTAL DUR $135,065.10




.994 15:29  €82-939-8709 SRITET Flolae S W31 3 “wmawe v oo v T

License No. A-070218

! /
/7 1!
P
j i BURFACHE CONTRRCTING INC.
7 ! P.0. BOX 3704
; / 7 CLEWDALR, ARIZONA 85311
/ /
111 (622) 435-9187

INVOICE

Navajo County December 14, 1994

Flood Control Diviaion
P.O. Box 668

Holbrook, Arizona 86925
Attn: Mr. Ken Kube

Ref: Winslow Levee Riprap Supply
Bib No. B-94~07-261

ITEM NO. DESCRIPTION QUANTITY UNIT PRICE  IOIAL
1. Mobilization 1 L8  22,800.00 22,900.00
2. Riprap : 17,397.35 CY 22.48 387,684.64
3. Traftic Control 1 18 5,000.20  5,000.00

4. Road Repair -g- 18 40,000,090 -9-

5. Teating , 1§  B,500.00  8,500.00 |
GUBTOTAL ""az3,104.64

LESS RETENTION 10% 42-'—31’2'4"

LESS PREVICUS ESTIMATE -271,717.12

TOTAL DUE T g151,466-92

#1049, lde. o
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l AP TIOH AND CERTIFICATE FOR PAYMENT

PAGE ONE OF 2 PAGES

TO:  NAVAJO COUNTY FLOOD CONT DIST  PROJECT: WINSLOW LEVEE REPAIR PROJECT APPLICATION NO: H Distribution to:
P.0. BOX 668/SOUTH HIGHWRY 77 -~ (SEC 17, 18, Ti9M, R1GE GESRM) PERIOD ENDING : 11/27/%4 _ OWNER
HOLBROOK, AZ. 85025 - NAVAJO COUNTY FLOOD CONTROL _ ARCHITECT
ATTEN: JERRY WOOD NAVAJO COUNTY, AZ. __ CONTRACTOR

l FROM: PIERSON CONSTRUCTION CORP. VIA: CELLA BARR ASSOCIATES ARCHITECT'S :
222 S. S2ND STREET 4911 EAST BROADWAY BOULEVARD PROJECT NO: 106889-01- 022!
l TENPE, AZ. 85281 ¢ TUCSON, AZ. 85711
CONTRACT FOR: LABOR, MATERIALS, EGUIPMENT FOR CONST LEVEE REPAIR CONTRACT DATE: 11/01/94

.comacm's APPLICATION FOR PAYNENT

Application is made for payment, as shown below, in connection with the

 ICHANGE ORDER SUMMARY

contract. Continuation Sheet, AIA Document 6703, is attached.
l

i
llChange Orders approved |  ADDITIONS | DEDUCTIONS
lin previous months by ! |

!

| 1. ORIGINAL CONTRACT SUN cevveuccncscscvcorsracvannsseee $  754,950.00
' a. “ET msE BY MGE ORDERS SNIVTENRSSNNEANSTRNRISIDES ‘ .oo
| 3. CONTRACT SUM TO DATE (Line 142) .evecvcasesvcccsscaee $  754,950.00
| 4, TOTAL COMPLETED & STORED TO DATE secevevsessnsessesce $  601,928.00

. lowney Total | |

| Approved This Month

|
ll Nusber  Date
|

1 I
| |
] |
I |
1 |
] |
1 1
I l
I !

—-{ {Column 6§ on G703)

1 .5. RETAINAGE
I'"*  a, 10.00 X of Completed Work
1 (Coluwn D4E on 6703)
b. 10.00 x of Stored Material
“{Column F on 6703)
Total Retainage (Line Ja + 5b or
Total in Coluan T of 6702) ceereserseseoncasreces $ 60,192.80
b. TOTAL EARNED LESS RETAINAGE .cesesveseccccavcccassses $  U41,730.20

l
Iu
; I Jotals | |

lﬂet change by Change Orders I

7. LESS PREVIOUS CERTIFICATES FOR PAYMENT ccceccscescece $ .00
(Line 6 from prior Certificate)
8. CURRE“T pAYmT nuE SO PTERTOS NN NSNS ONENOOORIBRSOR s 541,735.30

!
]
}
|
|
I {Line 4 less Line 5 total)
]
]
l 9. BALANCE TO FINISH, PLUS RETAINAGE sescecescenssseeses $  213,214.80

‘The undersigned contractor certifies that to the best
of the contractor's knowledge, information and belief

e work covered by this Application for Payment has
been completed in accordance with the contract
ocuments, that all amounts have been paid by the

‘awtractnr for work for which previous Certificates

or Payment were issued and payments received from
the owner, and that curvent payment shown herein is
ow due,

CONTRACTOR:

State of: %4/ County of: %W

Subscribed and sworn to before me this ﬁfd“ Zhay of P 20v. /994

Notary Pubhc.(ﬁéwy @ W

My commission expires: 11-29-96

IYW oy Y il

n accordance with the contract documents, based on
n-site observations and the data comprising the
gbove application, the i certxfips to the
ner that to the best of the SPERTERGL's knowledge,
formation and belief the work has progressed as
indicated, the quality of the work is in accordance
ith the contract documents, and the contractor is

‘RC!'IITECT’S CERTIFICATE FOR PAYMENT

ANOUNT CERTIFIED vvevevensmeeennmesnsessansessnes $ O] ,735.20

ENGINEER
-AREHETEET:

By: _CELLA BARR ASSCCIATES nate: NOV_29, 1994
This Certificate is not negotiable. The AMOUNT CERTIFIED is payable

only to the contractor nawed herein. Issuance, payment and

acceptance of payaent are without prejudice to any rights of the

owner or contractor under this contract.

titled to payment of the AMOUNT CERTIFIED.
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Job Nusbers™9420 WINSLOW LEVEE REPAIR PROJECT

Application No.:

1

Period From: 11/01/94

Page Number 2

Project # ¢ 106889-01-0221 Invoice Number : 487 Thrus 11/27/94
' —~—YORK COMPLETED— COMPLETED
ITEM SCHEDULED  PREVIOUS THIS  STORED  AND STORED - BALANCE
NUMBER DESCRIPTION OF NORK VALUE APPLICATION PERIOD MATERIALS TO DATE 2 TOFINISH RETAINAGE
1 MOBILIZATION LS 85000. 00 .00  85000.00 .00  85000.00 100 .00  8500.00
2 CLEAR & GRUB LS 15400.00 .00  15400.00 .00 15400.00 100 L00  1540.00
3 ENGINEERED FILL 17000CY @ 1,50  25500.00 00 12750.00 .00  128730.00 50 12750.00  1275.00
4 EXCAVATION 22000CY 8 4,15 31300.00 00 91300.00 .00 91300.00 100 00  9130.00
3 CUT OFF WALL 3300CY 2 63.00 224400, 00 .00 224876.00 .00 ©224876.00 100 476,00 22487.60
6 PLACE RIP RAP 18000CY 8 12.00  214000.00 .00 127200.00 .00 127200.00 53 88B00.00 12720.00
7 REM/REPL ASPH MILL 1200CY 13. 15600, 00 .00 7800.00 .00 7800.00 S0 7800.00 780.00
8 PROV/PLCE FIL FAB 28000SY 1.45  40600.00 .00  27202.00 00  27202.00 67 13398.00  2720.20
9 TRAFFIC CONTROL LS 13000. 00 .00 650,00 .00 £50.00 5 12350.00 65.00
10 ROAD REPAIR LS 12000.00 .00 .00 .00 .00 0  12000.00 .00
11 TEMP FENCE PLCE/REM 6500SF 1.5 9750, 00 .00 9730.00 .00 9750.00 100~ .00 975.00
12 REN/REINSTAL FENCE 3200LF 2.00 £400.00 .00 .00 .00 .00 0 £400.00 .00
Total 754950, 00 .00 601928.00 .00 601928.00 80 153022.00 60192.80
Job Totals .00 601928.00 .00 6£01928.00 80 153022.00 60192.80

75433000
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APPLICATION AND CERTIFICATE FOR PAYMENT

PAGE ONE OF 2 PAGES

TO:  NAVAJO COUNTY FLOBD CONT DIST  PROJECT: WINSLOW LEVEE REPAIR PROJECT APPLICATION NO: 2 Distribution to:
P.0. BOX 658/50UTH HIGHWRY 77 {SEC-17, 18, T19M, R1GE GASRH) PERIOD ENDING = 12/27/94 - OWHER
HOLBROOK, AZ. 83023 NAVARJG COUNTY FLOOD CONTROL __ ARCHITECT
ATTEN: JERRY WOCD NAVAJD COUNTY, AZ. __ CONTRACTOR

FRM: PIERSON CONSTRUCTION CORF. VIf: CELLA BARR RSSOCIATES ARCHITECT?S ::

222 SOUTH 52MD STREET 4911 EAST EROADUAY BOULEVARD PROJECT NO: 106889-01-
TEMPE, AZ. 85281 TUCSIR, AZ. 8571t
CONTRALT FOR: LABOR, MATERIALS, CQUIPMENT FOR CONST LEVEE REPAIR CONTRACT DATE: 11/0L/%4

ZONTRACTOR'S AFFLICATION FUR PAYMENT

'CHANGE ORDER SUMMARY

S

iChange Ordevs approved | ADDITIONS | DEDUCTIONS
n previous months by | H
ouner Total | i

Approved This Honth

Numsber  Date

iin

lo

i

I !

| |

i !

! |

I EXTRAl 12/27/94 | 2,913.09
I EXTRAZ 12/27/94 | 8,216.12
| 1

1 {

i !

i

1

I

S e et e e —

Totals 1 11,195.2% |

t
1
i
H
i
!
H
1
1
|
!
I
1
]
l
|
!
1
!

{Net change by Change Orders I 11,1%5.21

fipplication is made for paywent, as shown below, in connection with the
cortract,  Continuaticn Shest, AIZ Document 6703, is attachad.

~

1. ORIGINAL CONTRACT UM ....... cerrenreues ceeerevennes § 781,498.00
2. HET CHANGE BY CHAMBE ORDERS v.veveveveaes ceanereenens 8 1L,195.20
7, CONTRACT SUM TC DATE (Line 142) veeveseeeceescssscece § 1 188303,
4, TOTAL COMPLETED & STORED TO DATE veeveeeeseencaonsees § 233—,—..33‘.‘."1'168103~

{Ccluen 6 on 67¢3)
S. RETRINAGE
. 10,00 % of Conpleted Uork
(Column D+E on 6703)
5. 10,00 % of Stored Material
{Colurn F on G703
Total Retainage (Line 3a + Sb or
Total in Column I of 6703) cecvrcvecereccnsacnees $ .00
§. TOTAL EARNED LESS RETAINAGE vevevereensonsennocneanne & J92,603771 1883032
(Line 4 less Line 3 total)
7. LESS PREVIOUS CERTIFICATES FOR PAYHENT ceucecececeess $  541,735.20
{Line & fros prior Certificate)
8. CURRENT PAYNENT DUE vevverennreerrennmensnnneneenenes §  250p358701 147180
9. BALANCE TD FINISH, PLUS RETAINAGE ....cvvevercccceane $ .00

The undersigned contractor certifies that to the hest
of the contractor's knowledge, information and belief
the work covered by this Application for Payment has
been completed in accordance with the contract
documents, that all amcunts have been paid by the
contractor for work for which previous Certificates
for Payment were issued and payments received from
the awner, and that current payment shown herein is
now due.

CONTRACTOR:

W nater /2 277 F

Yo oo

State of: ﬁh,a,n-c_/ County of: %W?“/

Subscribed and sworn to hefare ase this J7’day - of M /4 74

Notary public@{ékw Q &-‘-{1‘@—«7

W commission ecpives: {4 27-7¢

sﬁ&ﬂ‘?ﬁ:?’s CERTIFICATE FOR PRYMENT

In accordance with the contract docuwents, based on
on-site observations and the data comprising the
above application, the RN certifies to the
oener that to the best of the mw krowledge,
information and belief the work has progressed as
indicated, the quality of the work is in accordance
with the contract docusents, and the contractor is
entitled to payment of the ANOUNT CERTIFIEL.

GHOUNT CERTIFIED onvvveennseenssseernsesennnnennee § 247, 168.01

BNGINEER
A le;lwm-—?

wbe ﬁ 3
By: CELLA BARR. ASSOC . pite: 1-6-95
This Certificate is not negotiable. The AMOUNT CERTIFIED is payable
aaly %o the contractor named herein. Issuance, payaent and
acceptance of payment are without prejudice to any rights of the
owner gr contractor under this contract.
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Jub Numbar: 9420 WINSLOW LEVEE REFRIR FROJECT Application Ho.: 2 Feriod Froms 11/20/94 Page Nusber 2 .
Project # : 106889-01-0221 Invoice Number : 491 Thrue 12/27/%4 .
~-~=WORK COMPLETED--~-- COMPLETED-
1TEN GCHEDULED  FREVIOUS THIS  STORED  AND STORED BALANCE
RUNBER DESCRIPTION OF WORK VALUE APPLICATION PERIOD  MATERIALS © TO DATE. % .T0 FINISH RETAINAGE
i HUBILIZRTIU“ LS 85000.00  085000.00 . .00 .00 85000, 00 160 .- 00 .00
2 CLEAR & GRUR LS 15400, 00 15400, 00 .00 .00 15400.00 100 .00 .00
3 ENGINEERED FILL 17000CY 8 1.50 25500, 00 12750, 00 12750. 00 .00 23500. 00 100 .00 .00
4 EXCAVATION 22000CY @ 4.15 21300.00 21300.00 .00 .00 91300.00 100 .00 .00
3 CUT OFF WALL 3? QL.E 6£8.00 g@ 2@100 2244876, 00 gégzgzgg 00 g§§348.29 100 00 .00
6 FLACE RIP RAR CY 8 12.00 . 127200,00 3 00 .216058%00 100 .00 .00
7 REW/REPL ASFH MILL gOOCY 13. l§ 00:90 7800, 00 800,90 00 IQQQQ.QQ 100 . W00 .00
8 PROV/PLCE FIL FAB fzioé’o‘év 1.45 50 27202.00 E%o&g—%%‘ ; 00 1336660 100 .00 .00
9 TRAFFIC COMTROL LS 1300, 00 650.00 £50.00 .00 1300, 00 100 .00 ,00
10 ROAD REPAIR LS .00 00 .00 .00 00 100 00 .00
11 TEMP FENCE PLCE/REM 65005F 1.5 9750.00 9750, 00 ,00 .00 9750.00 100 .00 .00
12 REM/REINSTA. FENCE 3R00LF 2.00 6400.00 .00 6400.00 .00 6400.00 100 .00 .00
EXTRAL GRID MS-1000 2979.09 .00 2979.09 .00 £979.09 100 .00 .00
LATROE GLEELEY LALLMSL. JIAL .00 L6 18 00 BEL6.18 100 .00 .00
Total }5%?93—*&1 £01928. 00 35356% : .00 JBoRA 100 .00 .00
1869032 18697521 ' nggdoaz |

Job Totals 29263381 601928.00 1307652l 00 73263321 100 .00 "+ 00
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CHANGE ORDER (Date Prepared) (Change Order No.)
2-16-95 2
ENGINEER FEDERAL SPONSOR LOCAL SPONSOR
Cella Barr Associates FEMA Disaster Field Office Navajo County
4911 East Broadway Carleton Business Park I Dept. of Public Works
Tucson, Arizona 85711 5030 South Mill Avenue P.O. Box 668
Tempe, Arizona 85282 Holbrook, Arizona 86025
{(Name of Project) (Location) (DSR Number)
Winslow Levee Repair Winslow, Arizona 91325
CONTRACTOR
Pierson Construction Corporation
222 South 52nd Street

Tempe, Arizona 85281

(Description of Work Included in_Contract) (Change Order Cost)
Not Included $2.979.09

(Changes Ordered)

Installation of Geogrid horizontally across the top of the vertical trench portion of the cutoff wall.

(Reason for Change Order)

The geogrid was needed to bridge the vertical trench portion (slurry backfill) of the cutoff wall to allow for
equipment to construct the levee slope portion of the cutoff wall,

SUBJECT TO CONDITIONS SET FORTH BELOW, AN EQUITABLE ADJUST. IS ESTABLISHED AS
FOLLOWS:

(Contract Price)

— . Not Changed X Increased by $2,979.09 Decreased by $ Dollars

THE FOREGOING IS IN ACCORDANCE WITH YOUR CONTRACT DATED NOV. 1, 1994 AS LISTED
BELOW:

A. The aforementioned change, and work affected thereby, is subject to all contract stipulations and
covenants;

B. The rights of the Public are not prejudiced; and

C.  All claims against the Public Agency which are incidental to or as a consequence of all aforementioned
change are satisfied.

106889-02-0771/KAD00125.07F




CHANGE ORDER (Date Prepared) (Change Order No.)
2-16-95 1
ENGINEER FEDERAL SPONSOR LOCAIL SPONSOR
Cella Barr Associates FEMA Disaster Field Office Navajo County
4911 East Broadway Carleton Business Park I Dept. of Public Works
Tucson, Arizona 85711 5030 South Mill Avenue P.O. Box 668
Tempe, Arizona 85282 Holbrook, Arizona 86025
(Name of Project) (Location) {DSR Number)
Winslow Levee Repair Winslow, Arizona 91325
CONTRACTOR
Pierson Construction Corporation
222 South 52nd Street

Tempe, Arizona 85281

(Description of Work Included in Contract) (Change Order Cost)
Not Included _$8.216.12
(Changes Ordered)

Security Guard onsite from 6:00 p.m. to 6:00 a.m. daily.

(Reason for Change Order)

Protection against vandalism to equipment and the work. Another contractor’s loader had several windows
broken overnight while left on the levee.

SUBJECT TO CONDITIONS SET FORTH BELOW, AN EQUITABLE ADJUST. IS ESTABLISHED AS

FOLLOWS:

(Contract Price)

__ Not Changed _X___ Increased by $8,216.12 __ Decreased by $ Dollars

THE FOREGOING IS IN ACCORDANCE WITH YOUR CONTRACT DATED NOV. 1, 1994 AS LISTED

BELOW:

A. The aforementioned change, and work affected thereby, is subject to all contract stipulations and
covenants;

B.  The rights of the Public are not prejudiced; and

C. All claims against the Public Agency which are incidental to or as a consequence of all aforementioned

change are satisfied.

106889-02-0771/KAD00124.07F




APPENDIX |
PICTORIAL

























APPENDIX J
AS-BUILT PLANS




NOTES:

NAVAJO COUNTY, DEPARTMENT OF PUBLIC WORKS

WINSLOW LEVEE REPAIR
STATION 202+00 TO STATION 232400

ALL EASEMENTS SHOWN WERE PREPARED 8Y
NAVAJO COUNTY AND CBA HAS NOT VERIFIED

THEIR ACCURACY,

THESE PLANS WERE PREPARED TO COMPLIMENT
EXISTING CONDITIONS AND WERE NOT DESIGNED

FEDERAL EMERGENCY MANAGEMENT AGENCY

D.S.R. NO. 91325

SEPTEMBER 9, 1994

ACCOUNTING FOR A DETAILED HYDROLOGICAL OR
HYCRAULICAL STUDY OF THE UITTLE COLORADO

RIVER NEAR WINSLOW, ARIZONA.

INDEX

COVER SHEET

PLAN AND PROFILE, STATIONS
PLAN AND PROFILE, STATIONS
PLAN AND PROFILE, STATIONS
CROSS SECTIONS, STATIONS
CROSS SECTIONS, STATIONS
CROSS SECTIONS, STATIONS
CROSS SECTIONS, STATIONS
CROSS SECTIONS. STATIONS
0.  GENERAL NOTES AND DETAWLS

.

- 0O N ENN -
h . hal i i A

202+00
214+00
226400
202400
208+50
210450
213+00
222+00

to 214+00
TO 226+00
TO 232+00
TO 208+00
T0 210+00
TO 212+28
TO 220400
T0 232+00

FOR DESIGN ONLY

AS-BUILT JULY 1995

N.C.D.P.W.

AS—-BUILT SHT.

5, CROSS SECTIONS, STATIONS 202+00 TO 208+00
AS—BUILT SMT. 8. CROSS SECTIONS, STATIONS 208+50 TO 210+00
AS—BUILT SHT. 7. CROSS SECTIONS, STATIONS 210+S0 TO 212+25
AS—-BUILT SHT. 8. CROSS SECTIONS, STATIONS 213+00 TO 220400
AS—-BUILT SHT. 9. CROSS SECTIONS. STATIONS 222+00 TO 232+00
AS—BUILT SHT.10. GENERAL NOTES AND DETAILS :

NAVAJO COUNTY BOARD OF SUPERVISORS

DISTRICT 1

DISTRICT Ul

DISTRICT il

DISTRICT IV

DISTRICT V

COUNTY MANAGER
CLERK OF THE BOARD
COUNTY ENGINEER

PERCY DEAL i
JESSE THOMPSON i
MARLIN GILLESPIE

PETE SHUMWAY

LARRY A. LAYTON

EDDIE KOURY

SHARON R. KEENE-WRIGHT
CHUCK WILLIANS, P.E.

REDUCED SIZE| ‘
DO NOT SCALE|

(8A s ==
CBA JOB NO. 108B89~01-0221 ASSOCIATES  wom reo-vare f

. .
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5.

13.

GENERAL NOTES

OWNER/DEVELOPER:

NAVAIO COUNTY FLOOD CONTROL DISTRICT

P.0. 80X €68, SOUTH HIGHWAY 77

HOLBROOK, ARIZONA 86025

ATTIN: MR, CHUCK WILLIAMS, P.E.

(602) 524-6161, EXT. 260, FAX (602) 524-1418

ENGINEER:

CELLA BARR ASSOCIATES

4911 EAST BROADWAY BOULEVARD

TUCSON. ARIZONA 85711

(602) 750-7474, FAX (602) 750-7470

CONTACTS: ~ JOHN S. WISE, P.E.
WILLAM R. BESS, PE.
KENT A. DELPH, ELT.

IT SHALL BE THE SOLE RESPONSIBIITY OF THE OWNER(S), THER SUCCESSORS OR
ASSIGNS, (AND/OR THEIR CONTRACTOR, THEIR SUCCESSORS OR ASSIGNS AS
APPUCABLE) TO PURSUE ANY NEGOTIATIONS, OBTAIN ANY AGREEMENTS AND/OR
PERMITS, ETC., FROM ALL NECESSARY OWNERS, PRVATE AND/OR GOVERNMENTAL
AGENCIES IN CHARGE OF PROPERTIES AND/OR RIGHTS—OF—WAY ADJACENT TO (OR
NEIGHBORING) THIS PROJECT, THAT MAY BE REQUIRED TO DO ANY WORK
(CONSTRUCTION, ACCESS, MODIFICATIONS, GRADING, DRAINAGE, STRUCTURES,

ROADS, ETC.) ENCROACHING OR AFFECTING ~ DIRECTLY OR INDIRECTLY ~ ON THESE
ADJACENT PROPERTIES AND RIGHTS-OF-WAY IN'ANY CONCEVABLE MANNER,
mDLESS OF WHETHER OR NOT THIS WORK (S SHOWN OR DESCRIBED ON THESE

T SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND/OR THE SURVEYOR

THE CONSTRUCTION LAYOUT TO VERIFY THE BENCHMARK AND COMPARE THE
SHE CONDIIONS WITH THE PLANS AND NOTIFY CBA OF ANY DISCREPANCIES
OBSERVED. SHOULD ANY BENCHMARK, GRADE OR DESIGN INDICATED ON THE PLANS BE
SUSPECT, CBA SHALL BE NOTIFIED OF SAD GRADE OR OFSIGN PROBLEM
AT LEAST TWENTY—FQUR HOURS BEFORE CONSTRUCTION IS SCHEDULED TO BEGIN ON
THE AFFECTED AREA. IF CBA IS NOT NOTIFIED PRIOR TO START OF CONSTRUCTION
OF THE AFFECTED AREA, ANY DISCREPANCIES SHALL BE DEEMED TO BE THE
RESPONSIBIITY OF THE CONTRACTOR AND/OR THE SURVEYOR.

ﬂ'ECONTRACTURAGRESTOPROTECTALLANACENTPROPERTYANDBGSﬂNG
IMPROVEMENTS, INCLUDING POSITIVE CONTROL OF EARTH SPILLAGE, CONSTRUCT!
WATER AND RUNOFF WATER.

ﬂ'ECONTRkCTORSHALLUSED(TREMECmEWHENGRADINGI\DJACENTTOHE
EXISTING PROPERTIES. ANY DAMAGE TO THE EXISTING PROPERTIES SHALL BE
REPNREDBYTHECONTRACTORTOH{ESWSFACTK)NOF“{EPROPERTYWNERATNO
EXPENSE TO THE ADJACENT PROPERTY OWNER(S) OR PROJECT OWNER.

TI‘ESTAMPEDSETOFADPROVEDPMNSSIMU.BEONT}EJOBSITEATNLWES.

NO CONSTRUCTION SHALL BE STARTED UNTIL AL THE PERMITS AND APPROVALS TO
CONSTRUCT ARE OBTAINED FROM THE RELEVANT GOVERNMENTAL AGENCIES.

EXISTING UTILINES SHOWN ON THESE PLANS ARE APPROXIMATE LOCATIONS BASED
UPON INFORMATION GATHERED FROM UTILITY MAPS, AREA IMPROVEMENT PLANS,
AVALABLE RECORDS AND DATA COLLECTED FROM THE FIELD AT THE TIME THESE
PLANS WERE PREPARED. 1T iS THE CONTRACTOR'S RESPONSIBILITY TO CONFACT
BLUE STAKE AND/OR THE RESPECTIVE UTILITY COMPANY AND VERIFY HORIZONTAL AND
VERTICAL LOCATIONS OF ALL EXISTING UTILTIES TWO FULL DAYS BEFORE

EXCAVATION AND IS A DEFINITE PART OF THIS CONTRACT.

CONTRACTOR SHALL COMPLY WITH ALL APPUCABLE OCCUPATIONAL SAFETY AND HEALTH
ADMINISTRATION REGULATIONS.

THE CONTRACTOR SHALL GIVE TWO (2) WORKING DAYS NOTICE WHEN HE SHALL
REQUIRE THE SERVICES OF THE ENGINEER OR ANY OTHER PERSON PROPERLY
AUTHORIZED FOR SUCH PURPOSE FOR LAYING OUT ANY PORTION OF THE WORK. HE
SHALL PROVIDE ASSISTANCE CALLED FOR BY THE ENGINEER OR HIS ASSISTANTS UPON
ANY PART OF THE WORK WHENEVER SO REQUESTED.

THE CONTRACTOR SHALL PRESERVE ALL STAKES SET FOR THE LINES, LEVELS OR
MEASUREMENTS OF THE WORK IN THEIR PROPER PLACES UNTIL AUTHORIZED TO REMOVE
THEM BY THE ENGINEERS. ANY EXPENSE INCURRED IN REPLACING ANY STAKES WHICH
THE CONTRACTOR OR HIS SUBORDINATES MAY HAVE FALED TO PRESERVE SHALL BE
CHARGED TO THE CONTRACTOR.

IT SHALL BE THE CONTRACTOR'S RESPONSIBILTY TO FURNISH, HAUL AND APPLY ALL
WATER REQUIRED FOR COMPACTION AND DUST CONTROL FROM CONSTRUCTION ACTIVITY.
THE COST THEREOF IS TO BE INCLUDED IN THE UNIT CONSTRUCTION PRICE.

ALL REVISIONS TO PLANS AND SPECIFICATIONS MUST BE APPROVED BY THE OWNER,
AND THE PROJECT ENGINEER PRIOR TO CONSTRUCTION.

15,

17.

18.

20.

21,

24,

EXISTING UTILITIES:  SUBSTANTIAL. EFFORT HAS BEEN MADE TO LOCATE THOSE
UTLITES WHICH MAY IMPACT THE IMPROVEMENT ASSOCIATED WITH THS PROJECT.
HOWEVER, T IS THE CONTRACTOR'S SOLE RESPONSIBILITY TO LOCATE AND

VERIFY, AND RELOCATE IF NECESSARY, AT'NO ADDITIONAL COST T0 THE OWNER, ANY
AND ALL UTILITIES WHICH WOULD CONFLICT WITH THE IMPROVEMENTS NOTED ON THE
PLANS. AL WORK TO BE COORDINATED WITH THE APPROPRATE UTILITY COMPANY.

THE CONTOUR MAPPING SHOWN ON THE PLANS SERVES AS A GENERAL REFERENCE ONLY.
ALL CONSTRUCTION SHALL BE TIED INTO EXISTING FIELD BENCHMARKS,

COMPACTION TESTING OF FILL MATERIAL WILL BE DONE AT THE OWNER'S EXPENSE BY
A REPUTABLE GEOTECHNICAL ENGINEER.

AL WORK WILL REMAIN WITHIN THE SHOWN CONSTRUCTION LIMITS UNLESS CLEARANCE
IS OBTAINED FROM NAVAJO COUNTY.

ALL CODES AND STANDARDS APPLICABLE TO NAVAJO COUNTY AND THE STATE OF
ARIZONA WILL BE ADHERED TO.

EXISTING ASPHALT MILLINGS ARE TO BE REMOVED FROM FILL AREAS AND STOCK PILED.
WHEN ENGINEERED FILL IS COMPACTED, THE ASHALT MILLING SHALL BE PLACED ON
THE LEVEE SURFACE WITH A MINIMUM 4~INCH THICKNESS. THE LEVEE PROFILE
SHOWN IS THE TOP OF MILLINGS.

THE CONTRACTOR IS SOLELY RESPONSIBLE FOR COMPLIANCE WITH THE ENVIRONMENTAL
PROTECTION AGENCIES® GUIDELINES REGARDING CONTROL OF POLLUTION CAUSED BY
CONSTRUCTION ACTMIES.

THE CONTRACTOR IS TO TEMPORARILY FENCE THE CONSTRUCTION LMITS SHOWN
ON THE PLANS ON BOTH SIDES OF THE LEVEE. NO EARTH iS TO BE DISTURBED
QUTSIDE OF THESE LIMITS. THE TEMPORARY FENCING SHALL BE REMOVED ONCE
CONSTRUCTION IS COMPLETE.

FALTER FABRIC SHALL BE MIRAFI 140 N OR APPROVED EQUAL.

CONTRACTOR SHALL PLACE STOCKPILED RIP-RAP ON THE SLOPE IN SUCH A MANNER TO
KEEP THE PERCENT VOIDS TO A MINIMUM. -

THE CUT OFF WALL SHALL BE CONSTRUCTED USING A SLURRY METHOD. THE SLURRY

MIX SHALL CONTAIN AN APPROVED WYOMING BENTONITE. THE TECHNICAL REQUIREMENTS
FOR THE SLURRY AND BACKFILL ARE USTED BEGINNING AT SECTION 201.0 OF THE SPECAAL
PROVISIONS.

ALL PERMANENT EASEMENTS AND TEMPORARY CONSTRUCTION EASEMENTS WILL BE OSTANED
BY NAVAIO COUNTY PRIOR TG CONSTRUCTION,

AS-BUILT JULY 1995
NEDSW.

TOP OF ROAD SURFACE
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ELEV. @ TOP SURFACE OF RIP-RAP
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Attachment 6:

As-built drawings of the Ruby Wash Diversion
Levee, by the US Army Corps of Engineers
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